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Economists have always been in search o-f the 
■factors responsible tor growth of a nation. The 
classical school laid stress on increases in quantity 
of conventional inputs land, labour and capital) 

and treat^ed them as factors of growth. The pioneering 

«> 

work of Schumpeter in early twentieth century and 
findings of subsequent studies concerning developed 
nations have, however, unfolded the fact that there are 
some other factors also making significant contribution 
to growth of a nation; technological change happens to 
be the most crucial. 

Technological change assumes a greater 
significance for developing nations like India, which 

a 

are severely constrained by shortage of capital. It 

0 

therefore, becomes imperative for these nations to make 
use of this scarce resource with a greater efficiency 
and in a manner which could ensure maximum possible 
exploitation of existing factor endowments. 


In the context of Uttar Pradesh apart from making 
all-round efforts, a considerable amount of investment 
has already been made for industrial development during 
the period of planned development. In spite, it is still 
characterised as one of the industrially backward 

. Moreover, within the State, 


States of 


the country 


the 


inter-regional disparities in levels o-f 

industrialisation are said to be more divergent because 

oi numerous factors particularly inter-regional 

differentials in technological advancement. In view of 

0 

these, the study of inter — relationship between 
technological change and industrial development becomes 
more peVtinent in the context of Uttar Pradesh. In 
addition, there has hardly been any study carried out 
on this theme pertaining to this State so far. The 
present study of 'Technological Change And Development 
of Originised Industrial Sector in U.P.' is an attempt 
to bridge this gap. ^ 


The entire dissertation is arranged in seven 
chapters. Broadly, the whole work can be classified 
into three parts. The part-I comprises the first 
four chapters and mairfly concerns with 
preliminaries like concepts of technological change, 
review of literature, allocation of outlays for 
industrial development and data sources and 
methodology. The core of the thesis incorporated in 


chapters - V and VI forms part-II of the dissertation 
and analyses, in detail, the technological change and 
development of organised industrial sector accompanied 
by inter-relationship between the two at the State and 
regional levels during the period of the study. 
Finally, the part“III contains summary and conclusions 




o-f the study alongwith meaningful policy implications 
for faster improvement in industrial scenario of the 
State , 
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Introduction 

Economists have o-Ften tried to dig out the sources/ 

factors of economic growth. Historical 1 y , the 

technological progress has been recognised as one of the 

major sources of economic growth from the time of 

classical economists. They, however, were of the view 
* 

that technological change involves only a temporary 
disturbance in the equilibrium, laying emphasis, 
ttierefore, on the increases in the quantities of 
conventional inputs, i.e., land, labour and capital and 
treating them as factors of growth. But what made 
technological progress the central focus of discussion 
in recent years was the pioneering work of Schumpeter 
in early twentieth century and the empirical findings in 
case of developed countries indicating that a sizeable 
portion of output growth could no^t be attributed to 
increases in factor inputs. 

I 

^ ,Tnspite of its overwhelming importance, the term 
technological progress is sometimes understood in a 
very abstract manner. Abramovitz has aptly referred 
to it as a 'measure of our ignorance'. To a larger 
satisfaction, it may, however, be defined as advances in 
the knowledge related to art of production. Such 
advances may take the form of a new product, a new 
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process or a new mode o-f organisation , marketing and 
management. In addition to these, looking to the 
perspective o-f developing countries, its 
conceptualisation may also include minor changes and 
improvements made in the process o-f assimilating and 
adapting the imported modern technology. 




Technolog 

ical change 

assumes greater 

sign i f icance 



for developin 

g countries 

being constrained 

by shortage 


• 

of resources, 

particularly 

the capital. It, 

theref ore , 


becomes imperative for these countries to make use of 
this scarce resource with a greater efficiency and in a 
manner which could ensure maximum possible exploitation 
of existing factor endowments. 

* Technological progress by unleashing the latent 
productive potential leads to increases in production,, 
productivity and thereby sectoral incomes of an economy. 
In labour surplus developing countries, the need of the 
hour is to absorb more and more additional labour force 
in the non-farm sector and to reduce the burden on 
agriculture. Appropriate technology enables the modern 
sector to expand faster with the same level of 
investment, besides widening the scope of generating 
additional employment opportunities for growing labour 
force. 
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Application o-f technology suiting the -factor 
endownments has a favourable impact on both the output 
growth and employment growth. In backward areas or the 
so called 'late comers', the technological advancement' 
in the productive sectors of the economy mainly 
agriculture and Industry, will not only augment the 
productivity levels but also enhance the scope of 
employment. This will greatly assist in lifting the 
areas from morass of backwardness, besides promoting 
balanced regional development. 

We have already passed more than four decades of 
our planning in India. And a massive investment has 
already been made to achieve the National level goal of 
rapid economic growth. As a sequel, we expect not only 
overall development but also the development in all the 
key sectors of the economy. Industrialisation is the 
main vehicle through which rapid economic development 
can be achieved. This line of thought has been 
emphasised since India's Second Five Year Plan, 
resulting in heavy investment over a wide spectrum of 
industries accompanied by all- round efforts including 
technological advancement. This shows a wider scope for 
a study which could analyse the role of technological 
change in the process of overall development, 
particularly in the context of industrial sector. 


1 1 i 


the economy o-f Uttar Pradesh is mainly agrarian, 
s also characterised as one oi the industrially 
backward States. According to the Annual Survey of 
Industries (ASI) Report, the total capital invested -in 
the organised industrial sector of U.P. during 1905-86 
was Rs. 4266. 42 crores and the total employment was of^ 
the orgler of apin- ox ima tel y 5.61 lakhs. The total State 
income during the same year at the current prices was 
Rs.24,7B5 crore, out of which the total share of 
industrial sector was Rs. 3154. 61 crore (i.e 12.7 
percent) only. Moreover, the share of organised 
industrial sector in the total industrial income was as 
high as Rs. 1639.69 crore (i.e. nearly 52 percent). 
Apart from the industrial backwardness, the State also 
suffers from alarming nature of inte» — regional 
disparities in levels of industrial development, which 
'may, inter — aiia, be due to inter — regional differentials 
in technological progress, 'this makes the study more 
relevant in the context of Uttar Pradesh. Moreover, 
looking to the past literature, we hardly find any study 
carried out on this theme in the context of Uttar 
Pradesh. To bridge this gap, it has, therefore, been 
decided to undertake the present study of 'Technological 
Change and Development of Organised Industrial Sector in 
Uttar Pradesh' ■ 
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2 . 


OBJECTIVES 


Main objective of the study would be to analyse 
technological change and its role in development of the 
organised industrial sector in Uttar Pradesh during the 
period 1974-75 to 1985-86. The specific objectives of 

the study are as follows; 

« 

(i) To analyse the investment pattern and the plan 
allocations of outlays for the development of the 
organised industrial sector in Uttar Pradesh. 

(ii) To study and analyse the inter — relationship between 
the changes in technology and ®those of output growth and 
employment growth separately for each of the industry 
groups and whole of the manufacturing sector in the 
State. 

(-iii) To assess and analyse the relationship between the 
inter- regional differentials in technological progress 
and those of output growth and employment growth in 
whole of the organised industrial sector at the 
disaggregative level. 


3. 

ISSUES 




( i ) 

To what extent 

the technological 

advancemen t 

has 

been 

effective in 

accelerating the 

development 

of 


organised industrial sector in U.P. 


5 


(ii) Whether technological progress has led to an 
improvement in regional pattern of development of the 
organised industrial sector. Whether the disparities in 
levels of industrialisation have started showing a 
tendency of convergence. 

(iii) To what extent there has been a technological 
advancement in various industry groups during the period 
of the study <1974-75 to 1985-86). Moreover, as a 
result of this advancement, what kind of changes have 
taken place over the period in various industry groups 
mainly in terms of output growth and employment growth. 

« 

<iv) Whether the technological progress has brought 
about a favourable impact on both the output growth and 
employment of the organised industrial sector in U.P. 
during the reference period. 

4. METHODOLOGY 

The analysis of technological change and 
development of organised industrial sector of Uttar 
Pradesh in the present study has been carried out at the 
State as well as the regional levels. The State level 
analysis primarily concerns with whole of the organised 
industrial sector, twenty industry groups (two-digit 
level) and four categories of these industry groups 
delineated on the basis of capital - labour ratios of 
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the -final year (i.e. 1985-86), At the regional level, 
owing to pauc i ty/ insu-f t ic iency o-f data, we have, 
however, con-fined our analysis to the organised 
industrial sector o-f the five economic regions of Uttar 
Pradesh (i.e. Western, Central, Eastern, Hill and 

Bundel khand ) . 

■* 

To measure technological change during the 
reference period, we have estimated partial and total 
factor productivity indices, besides working out 
estimates of the Cobb-Douglas and the CES production 
functions. Partial productivity indices of labour and 
capital would show efficiency in use of the factor 
inputs overtime. To throw light on overall efficiency 
in factor use, Kendrick, Solow and translog indices of 
total factor productivity have also been estimated. 

Total factor productivity indices are based on the 
restrictive assumptions of perfect competition and 
constant returns to scale. For relaxing these 
assumptions, we have also estimated parameters of 
production function through regression analysis. The 
unrestricted Cobb-Douglas production function provides 
estimates of elasticities of output with respect to 
labour and capital, returns to scale and neutral 
technical progress. One of the major shortcomings of 
the Cobb-Douglas production function is that it assumes 
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one . 


elasticity of substitution to be equal to 
Elasticity of substitution is an important parameter 
having empirical implications not only on the 

substitutability of factors but also on economic growth, 
income distribution and resource allocation. The 

conflict between the output growth and employment growth 

« 

can be traced back to low substitutability of the 
production structure. 'Therefore, to overcome this 
drawback, side relations derived from the CES production 
function were also estimated. Here, elasticity of 
substitution can assume any constant value between 0 to 

C<Z- t a . “ 


Although the State of Uttar Pradesh is one of the 
most backward states of the country, incessant efforts 
for development via industrialisation, particularly 
, since the Fifth Plan are expected to have brought about 
significant structural changes in the State economy. 
And obviously because of this, we have tried to assess 

• s 

and analyse the development of organised industrial 
sector at the state as well as the regional levels in 
terms of the trend growth rates of both the output and 
employment. Above all, the details of the methodology 
followed are given in the chapter -IV on 'Data Sources 
And Methodology' of the dissertation. 


a 


SOURCES OF DATA 


5 . 

The present study is based on the data collected 
from secondary sources, the chief one being the various 
issues of Annual Survey of Industries published by the 
Government of Uttar Pradesh. Relevant data have also 
been compiled from the Statistical Abstracts of Uttar 
Pradesh and various issues of Reserve Bank of India 
Bulletins. Besides, the other sources include various 
Plan documents of the Government of India and Uttar 
Pradesh and the relevant reports of the Economics and 
Statistics Division of the State Planning Institute, 

9 

Lucknow. 

6. ORGANISATION OF THE DISSERTATION 

The entire ■ dissertation is arranged in seven 
chapters. Having described the broad skeleton in this 
introductory chapter, the chapter - II of the 
dissertation tries to recapitulate various concepts of 
technological change, besides incorporating review of 
the literature available on the subject. The capital 
being major constraint in developing countries, 
efficient allocation of resources among competing ends 
is deemed to be most crucial. Therefore, in the chapter 
- Ill, attempts have been made to shed light on the 
theoretical issues shaping investment pattern and 


analyse Plan allocations o-f outlays -for development o-f 
the industrial sector in Uttar Pradesh. A° detailed 
description o-f the data sources, choice of variables and 
the methodology followed for measuring technological 
change is provided in the chapter - IV. The chapters - 
V and VI constitute core of the thesis. Using the 
relevant econometric tools/models, the inter 
relationship between the technological change and 
performance of the organised industrial sector including 
various industry groups at the State - level during the 
reference period is analysed in the chapter - V. 
Whereas the chapter - VI is mainly devoted to the 
analysis of the relationship between inter — regional 
differentials in technological change and those of the 
performance of the organised industrial sector as a 
whole in U.P. at the regional or disaggregative levels. 
Finally, the main conclusions emerging out of the 
analysis in various chapters alongwith meaningful policy 
implications are accommodated in the chapter- VII. 
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1 I 


Technological Change : Recapitulation 
o-f the Concept 

The economists have always recognised the central 
role that technological change plays in economic 
development. The importance of improvements in 
machinery was recognised way back in 111 b by Adam Smith 
in his MBalth o-f Nations. Subsequent classical 
economists also found it crucial to development. 
Malthtis, for example, thought that production could 
increase through accumulation of capital, fertility of 
land and use of labour saving inventions. Similarly, 
Ricardo also felt that the invention of machines 
increases the amount of goods in a society and 
'contributes very much to the ease and happiness of 
mankind'.^ Despite these thoughts, the importance of 
technological change to growth remained secondary as 
compared to traditional inputs in the cla'ssical school 
of thought. 

Marx, on the other hand, clearly recognised the 

importance of technical innovations in the development 

of capitalist system. Thus, he states in the Communist 

Manifesto that 'the bourgeoisie cannot exist without 

constantly revolutionising the instruments of 
2 

production'. Like Marx, Marshall also was very clear 
as far as the importance of technical progress is 


concerned. In his PrinciplBS o-f Economics he conceived 
the importance o-f 'knowledge' as the chie-f engine o-f 
economic progress.^ However, technological progress was 
brought to notice in the early twentieth century by the 
work o-f Schumpeter, who sought in it the explanation of 
the short term instability and long term dynamics of the 

4 

capitalist system. According to him, 'the fundamental 


impulse 

that 

sets 

and 

keeps 

the capitalist engine 

in 

motion 

comes 

from 

the 

new consumers' goods, the 

new 

methods 

of 

production 

or 

transportation, the 

new 


markets, the new forms of indiastrial organisation that 

5 

capitalist enterprise creates'. 

Technological change has been used in several ways 
to describe a variety of phenomena; but two broad 
interpretations corresponding to macro and micro-fields 
can be outlined. First, the term is used to refer to 
the effects of changes in technology, or in other words, 
the role of technological progress in economic growth. 
Second, the term is used to refer to changes in 
technology itself, where technology can be defined as 
useful knowledge relating to art of production. Any 
change in this knowledge implies technological change. 
Hence, in its second form technological change includes 
knowledge creating activities of research and 
development, invention, innovation and subsequent 
diffusion 

% ' * 
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1 


EFFECTS OF CHANGES IN TECHNOLOGY 


Technological change has been de-fined directly or 
indirectly in terms o-f its e-f-fects on productivities o-f 
inputs. Mans-tield o-fters its direct definition as 
•follows: Technological change is the advance of 

technology, such advance often taking the form of new 
methods of producing existing products, new designs 
which enable the production of products with important 
new characteristics and new techniques of organ isai ton , 
marketing and management'.^ 

However, technological change is often conceived 

through its indirect definition. Schumpeter, to whom 

technological change was synonymous with innovation 

gives its indirect definition as: 'we will now define 

innovation more rigorously by means of the production 

function.... This function describes the way in which 

quantity of products varies if quantity of factors vary. 

If, instead of quantities of factors we vary the form of 

8 

the function, we have an innovation’ . Schumpeter laid 
a great stress on discontinuous nature of technical 
progress, a process characterised by major breaks, giant 
discontinuties which startle the society with their 
appearance. 

Against this is a school of thought that lays 
emphasis on continuous nature of technical progress. A 

■ ■ ■ 13 , 
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major proponent o-f this school is Usher, who feels that 
major inventions emerge from cumulative synthesis of 
relatively simple inventions, each of which requires an 
individual 'act of insight'. Therefore, the 
continuously occurring large number of changes of small 
magnitude result in a single big change. 

But Schumpeter's emphasis on major breakthroughs 

had a great impact on the entire generation of 

economists concerned with productivity and technological 

change. Compare, for example, the following definition 

given by Solow, 'I am using the phrase 'technical 

change' as a short hand expression for any kind o-f shi-ft 

1 0 

in the production function'. 

Testing empirically, with the tool of production 

function, various economists found technological change 

to be the most important source of output growth. But, 

what greatly proved to be decisive were the findings of 

Fabricant,^^ Abramovitz^^ and Solow. They found out 

that 80 to 90 percent of output growth per head in the 

U.S. economy could not be accounted for by increase in 

capital per head, thereby, giving this credit to 

technological change. Many other studies have also 

1 4 

reached a similar conclusion. Denison, with a 
slightly dissimilar approach, where he decomposed the 
sources of growth into a large number of elements, also 


reached the conclusion that technol og ica 1 change is very 

important -factor o-f growth. However, in his study 

technological change contributed only about 40 percent 

(as against 80-90 percent o-f above mentioned studies) o-f 

the total increase in per capita income. Apart -from the 
% 

studies on the United States economy, studies -for 
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Norway, Finland, and Great Britian experienced 

almost the similar conclusions. 

However, it would be wrong to ascribe this large 
contribution to technological progress alone, as there 
are some other -factors also contributing to growth. 
These are technological progress in the narrow sense, 
economies of scale, external economies, improvements in 
health, education and the skill of the labour force, 
better management and the movement of labour force from 
low productivity to high productivity sectors. This is 
the reason why the names given to this group have ranged 
from 'output per unit of input' , 'efficiency index' , 
'total factor productivity', 'change in productive 
efficiency', 'technical change', and the 'measure of our 
ignorance'. To emphasise the nature of this concept, it 
has also been called a ' residual ^ ^ 

Attempts were made, therefore, in the subsequent 
researches to firstly, disaggregate the residual factor, 
measuring the factor inputs in conventional manner; and 
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secondly, labour and capital inputs were adjusted -for 
changes in quality and composition so that much more 
measured growth could be attributed to increases in 
■factor inputs. 

20 

Denison's study has been a major attempt on 
disaggregating the residual. He decomposed the sources 
of growth into a large number of elements. Apart from 
taking into account the contribution of factor inputs, 
factors affecting the quality of labour, such as, 

education, shorter work days, etc., were also 
incorporated. Among his most significant findings in 
estimating the components of residual were the 
importance of advances in knowledge and the role of 
economies of scale. 

The second line of thought was carried out by 

making a distinction between the 'embodied' and 

'disembodied' technical changes; between innovations 

that are incorporated in new capital goods and laoour 

force and those that are not. Earlier, in the works of 

Solow, Abramovitz and others, the technological change 

was taken as a unexplained residual meaning, thereby, 

that it is disembodied. But, further researches led by 
21 

Solow, attempted to search for a solution where 

technological change is embodied in the latest vintage 
of capital (i.e. the current year investment). 
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Analogously, technological change can be said to be 
embodied in the latest vintage o-f labour (i.e. 
improvements in the productive e-f-ficiency o-f new workers 
due to education, training, etc.). 

Apar€ ■from making a distinction between 'embodied' 

and 'disembodied' technological changes, a distinction 

is also made between exogeneous (or autonomous) and 

endogeneous (or induced) innovations. The first view 

treats technical change as an unexplained phenomenon, an 

increase in production being simply attributed to the 

passage of time. In the endogeneous technical change 

the expansion of technical possibilities is explained 

explicity by one or more economic factors, such as, (a) 

long term changes in prices of the factors of 

production, (b) learning processes concerning 

production, and (c) investment in education and 
. 22 

research . 

Neo-classical economists viewed technological 
progress as an exogeneous variable treating it as 'manna 
from heaven'. But it was subsequently realised that 
'technical progress does not occur by accident but 

through deliberate diversion of resources to activities 
which generate progress in pursuit of fame and profit, 
or both' . In the modern growth models, Kaldor and 

Mirlees followed by others have tried to incorporate 

\1 ■ 
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tec hno 1 og i c a 1 change as an endogeneous variable into the 

24 

economic system. Kaldor and Mirlees have related 
technical advancement to capital accumulation where 
knowledge grows with learning which is related to 

investment, and thus, learning is made a -function o-f 

® 25 

proportionate rate o-f growth o-f investment. Arrow, in 

his model, however, has made learning a function of past 

gross investments rather than the proportionate rate of 

growth of investment. 

1.1 The Classi-f ication of Technological Change 

Technological change can be classified into neutral 

and non-neutral. Some references to this classification 

can be traced back to Ricardo and Wicksell. Initially, 

Ricardo thought all technological changes to be neutral, 

but as soon as he realised that these changes tend to 

boost up profit and reduce the wage fund, he came to the 

conclusion that capitalists and workers are differently 

affected by technological change. Wicksell also held 

the opinion that an increase in the total output as a 

result of technical change need not mean that marginal 

productivities of capital and labour increase at the 
4 . 26 

same rate. 


The terms neutral, labour-saving and capital-saving 

27 

technological changes were introduced by Pigou. 
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However, as a matter o-f -fact, these terms as defined by 
Hicks, Harrod and Solow, respectively, are more 
■frequently used in the literature. According to Hicks, 
neutral technological change is one in which marginal 
product o-f capital and labour increases at the same rate 
(so that K/L remains constant), whereas a labour saving 
technological change raises marginal product o-f capital 
? more than that o-f labour and vice versa. In Harrod 's 
case, technological change is neutral if capi ta 1 -output 
ratio remains unchanged at a constant rate of profit. If 
capital-output ratio increases, a labour saving 
technological change has occurred and vice versa. 

Harrod's neutral technical change is said to be labour 
augmenting. Analogously, capital augmenting neutral 
technical progress has been suggested by Solow. Here 
labour — output ratio remains constant at a constant wage 
rate . 

2. CHANGES IN TECHNOLOGY 

The changes in technology itself are brought about 
by the combination of activities of research, invention 
(or the knowledge creating activities), development and 
innovations (or the activities applying knowledge to 
production process), and the spread of technology 
depends upon the rate of its adoption and diffusion. 
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2.1 Research and Development 

As already pointed out, research is the knowledge 

creating activity, whereas development is devoted to the 

capacity to produce. Research and development can be 

categorised into three branches: firstly, the basic 

research, that aims at the original investigations for 

advancement of scientific knowledge, without any 

commercial objectives; secondly, applied research that 

incorporates investigations which are directed towards 

the discovery of new scientific knowledge having 

specific commercial objectives with respect to products 

and processes; and finally, development that is directed 

towards the technical activities of non-routine nature 

concerned with translating research findings or other 

3 1 

scientific knowledge into products and processes. 

Heavy expenditure on research and development is 
generally incurred by the developed countries, 
especially in the fields of applied research and 
development. The impact of research and development 
activity on growth is difficult to measure, many times 
failing to create anything new, but when successful, 
spectacular results are achieved. 

2.2 Inventions, Innovations and Diffusion 

Inventions may be defined as new ways of attaining 
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given ends. They would include, there-fore, the creation 

o-f things previously non-existent, using either new or 

existing knowledge; and also the creation o-f the things 

that have existed all the time, only these were to be 

discovered. Innovation, on the other hand, is the -first 

commercial application of chosen invention. Early 

innovators will eventually be followed by the imitators 

in the same field. This is the third and the most 

important step of technological change, i.e., the 

'diffusion' stage. Schumpeter made a sharp distinction 

between invention, innovation and imitation, with the 

greater emphasis being laid on the innovation and the 

charismatic figure of the entrepreneur who against all 

33 

odds takes the bold step to innovate. To him 

innovation could take the form of a new product or a new 

process, opening up of new markets, the acquisition of 

new source of raw material, or a structural 

34 

reorganisation of an industry. Inventive activity 

stood as an exogeneous factor outside his framework. 

One may trace the cause of this sharp distinction to the 

discontinuous nature of innovative activity which he 

emphasised, as the clustering of the innovations were at 

35 

the heart of his business cycle theory. However, if 
one looks at technological change as more or less a 
continuous process, the distinction between these stages 


becomes rather blurred 


The d i -f -f erences in the rate o-f technical change 
between di-fferent industries in an economy and between 
different economies depends upon the speed of initial 
adoption and the speed of diffusion. The most important 

hurdles to the use of new techniques are the cost of 

changing existing techniques, risk, ignorance, 

institutional factors, such as, patents and sociological 
factors leading to a resistance to change. 

37 3Q 3^ 

Enos, Lynn and Mansfield in their empirical 

investigations found that on an average the time lag 

between an invention and innovation was 10 to 15 years, 

with mechanical innovations having the shortest time 

lag, and the electronic innovations having the longest. 

Consumer goods have a shorter time lag than the 

industrial ones. Furthermore, they also came to the 

conclusion that on an average the time lag between 

inventions and innovations seems to be shortening. 

Diffusion generally is a lengthy process taking 

about twenty years or more on an average. The rate of 

imitation also varies to a great extent. In certain 

cases imitators may take scores of years to copy an 

innovation, whereas in other cases innovating firm is 

quickly followed by the imitators, thereby, shortening 

40 

the diffusion process. 
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3 . 


TECHNOLOGICAL PROGRESS IN DEVELOPING COUNTRIES 


In the context o-f developing countries, there has 

been, overtime, a shift in attention from questions like 

choice of technology, cost of transferring foreign 

technologvj appropriateness of the transferred 

technology to the dynamic considerations of 

technological changes occurring within these countries. 

As already noted, economic literature on technological 

change has greatly been influenced by major innovations- 

the discontinuous nature of technological change-main ly 

advocated by Schumpeter. In the process, the importance 

of minor changes and improvements in the process of 

technology- the continuous or incremental kind of 

technological changes (generally occurring in the Third 

41 

World countries) has been neglected. 

Increasing evidence indicates that technological 

change is occurring in developing countries in the form 

of (!) assimilation of technology (i.e. capability of 

the recipient to reproduce the entire technology); (ii> 

adaptation of technology (to local conditions, raw- 

materials, scales and skills, etc.); (iii) improvement 

of technology; (iv) generation of new technology; and 

42 

(v) commercial export of locally generated technology. 

In case of developing countries, technological 
activities are mainly confined to first three forms as 
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compared to the -fourth one. Thus, the technological 

change occurring in developing countries tends to be 

mostly incremental kind rather than Schumpeterian 

•frontier moving type. The cumulative significance of 

the incremental technological changes, however, should 

not be underestimated, as the rise of newly- 

43 

industrialised countries would point out. Therefore, 

when viewed from the perspective of manufacturing 

enterprise, technological progress 'covers everything 

•from major innovations in products or processes to the 

adoption of new techniques innovated elsewhere and the 

improvement of existing techniques or products, to the 

raising of productivity of given techniques by better 

44 

management, organisation and 'learning by doing*'. 

Empirical evidence, in case of developing 

countries, however, indicates that in contrast to the 

developed countries, technological change makes a 

smaller contribution to output growth as against the 

45 

increases in the factor inputs, in majority of cases. 

46 

Apart from this, some studies on Indian economy show 
that the contribution of technological change to output 
growth, compares poorly not only with the developed 
countries but also some developing countries. 

Most of the studies with regard to Indian 
manufacturing sector paint a dismal picture- The trend 

® ’ 
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is o-f declining overall e-f -f ic iency , constant returns to 

scale, unitary elasticity o-f substitution and absence of 

47 

technical change -for the period of 1946-64. Only 

48 

Hashim and Dadi in their study bring out a significant 

shift in ^ the production function along with constant 

returns to scale for the came time period. However, 

some studies covering the period of 1946-58, found the 

evidence of significant economies of scale, high 

relative efficiency, increased capital deepening, 

presence of technological change and in some cases low 

49 

elasticity of substi tution . Capital deepening was 

found to be accompanied by significant increases in 
labour productivity and a decline in capital 
productivity. 

In the recent years, many studies have taken post- 
1965 period (it was around this period when a 
deceleration in industrial growth had taken place) also 
into consideration. Although a conflicting trend can be 
observed, majority of studies find deceleration in 
overall efficiency and the absence of technological 
change. Mehta^*^ (for the period of 1953-65 and 1965- 
70) in his study, finds evidence in favour of consant 
returns to scale, capital deepening and absence of any 
technical change. The detailed analysis brings out 
fairly satisfactory performance of industries with 
diversified product range, like bicycles, glass and 
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glassware, and electrical -fans, but there seems to have 

been a trend o-f overall decline in traditional 

industries, like cotton textiles, jute textiles, 

5 1 

matches, and sugar. Assumption of unitary elasticity 

o-f substitution did not hold -for majority of industries 

studied. ® Results of similar type have been reported by 
52 

Ahluwalia, who empirically brought out the main causes 
of deceleration in industrial sector after 1965. 
Testing with different measures of total factor 
productivity, it was found that the average annual 
growth of TFP ranged from-0.2 percent per annum to-1.3 
per cent per annum for the manufacturing sector as a 
whole. Further, the average annual growth of - 0.3 

percent and -0.1 percent was noticed for the period of 
1959-65 and 1965-78, respectively. As for as the 

industry-wise analysis is concerned, excepting footwear 
and furniture and fixtures, the decline in efficiency 
has been more or less across the board. 

Analogously to Hashim and Dadi, Goldar^^ in his 
study finds significant technological progress 
accompanied by constant returns to scale and unitary 
elasticity of substitution for aggregate manufacturing 
sector for the period of 1951-65. The average annual 
growth rate in TFP turned out to be about 1.3 percent. 
Corresponding estimates for ASI large scale sector for 
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the period o-f 1959-79 turned out to be almost similar. 
In contrast to the popular belie-f, he did not -find 
appreciable decline in the TFP after 1965. A decline in 
the growth rates of labour productivity and capital 
intensity and a reversal of the declining trend of 
capital productivity after 1970, were the important 
findings of this study. The production function 
estimates were broadly consistent with the results based 
on the TFP indices. 

That there was not any significant decline in TFP 

after 1965, was also upheld in the studies of 
54 55 

Rajalakshmi and Parviz. • Parviz finds manuf ac taring 
sector to be dominated by the industries having positive 
TFP index for the period of 1973-79. On the other hand, 
Rajalakshmi (for the period of 1960-73) finds a decline 
in TFP index during 1960-66, thereafter showing an 
increasing tendency (for 1966-73), thereby proving 
otherwise the decline in overall efficiency in the post- 
1965 period. 

It is clearly evident from the above review that 
while much work has been done on measuring the 
contribution of technological change in the growth 
process (the macro aspect), little has been done to 
study the process of technological change itself (i.e., 
the studies on research and development, invention, 
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innovation and di-f-fusion- or the micro aspect), more so 
in the context o-f India, owing mainly to the paucity of 

^ 4 . 5 ^ 

data . 

To measure the contribution of tec hno 1 og ic a 1 
progress® to growth, various elements of technological 
progress need to be estimated empirically. The four 
elements of technological change are: 

(i) The technical e-f-ficiency o-F production : Any 
increases in this leads to reduction in the quantities 
of all factors used in producing the unit output. In 
other words, application of better techniques makes 
possible more output with the help of lesser inputs. 

(ii) The scale oF operation oF production'. There would 
be increasing, decreasing and constant returns to scale 
depending upon whether output increases more, less or in 
equal proportion to a proportionate change in inputs. 
These two elements form neutral technological change, 
i.e., they are independent of the ratio of marginal 
productivities of the factors. 

(iii) The bias oF technological change: or the change in 
factor intensity occurs if the new technique leads to 
greater saving in one input as compared to the other; 
and 

(iv) The elasticity oF substitution: measures the ease 
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with which the factors can be substituted for each 
other. The extent of substitutability delineates the 
range of alternatives that labour abundant (capital 
scarce) developing countries face in the organisation of 
production . 

The change in one or all of the elements overtime 
constitutes a technical change. One can measure 
technological change either through productivity ratios 
or through production function approach. While TFP 
indices measure only one element of technological change 
i.e. the technical efficiency of production, all the 
elements can be measured directly by estimating the 


parameters 

of 

the 

production 

function . 

The detai led 

discussion 

of 

the 

methods of 

measuring 

tec hno 1 og ic a 1 


change would be taken up separately in the chapter ~ IV 
of the dissertation. 
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Investment Pattern and Plan Allocations of Outlays for 
Industrial Development in Uttar Pradesh 

Generally the developing countries of the world 
have been striving hard to foster economic development 
in the shortest possible time. Experiences of the 
developed countries have adequately demonstrated pivotal 
role of industrialisation in the process of economic 
development. As transpires from the literature on 
development economics, the two have, often, toeen 
considered as synonyms. Considering its overwhelming 
importance, the developing countries, in their 
development plans, have therefore, laid much stress on 
rapid industrialisation. While making efforts in this 
direction, investment is considered to be sInB-qua-non 
for economic development via industrialisation in these 
countries including India. 

Developing countries usually experience shortage of 
investible resources. The allocation of resources among 
competing ends needs to be rational so as to ensure 
maximum possible advantage in a minimum possible time. 
Viewing this, the study of investment pattern becomes 
imperative, particularly in the context of backward 
areas characterised by the shortage of capital. With 
this end in view, the present chapter is devoted to 


study and analyse 


the 


investmen t 


pattern and plan 


allocations o-f outlays tor industrial development _ on 
all-India level in general, and the State of Uttar 
Pradesh in particular. The analysis is carried out in 
two sections 5 the first attempting to analyse 
theoretical issues underlying investment pattern and the 
second concerning observed investment pattern of the 
industrial sector in U.P, vis-a-vis all-India level, 

1. PATTERN OF INVESTMENT ; THEORETICAL ISSUES 

The pivotal role of investment in development has 
been recognised by the classical as well as the modern 
economists. While the classicals emphasised the 
capacity creating aspect of investment, Keynes was 
primarily concerned with the demand and income 
generating effect of investment. A reconciliation 
between the two was sought to be achieved through 
Harrod-Domar growth model, which involved a simultaneous 
consideration of both the capacity creating and income 
generating aspects of investment. 

Similarly, the modern economists also over- 
emphasised the crucial role of investment in the process 
of economic growth. For example, Rostow's 'take-off' 
into se 1 f-sustained growth requires an increase in the 
rate of productive investment from 5 per cent or less to 


1 


Arthur 


Lewis 


over 10 per cent o-f the National Income. 

2 

holds the similar view. Rosenstein-Rodan in his big- 
push' hypothesis suggests that 'there is a minimum level 
of resources that must be devoted to . . . a development 

programme if it is to have any chance of success. '' 
Stressing the importance of investment in a new 
perspective, Hirschman recognised investment to he a 

4 

pace setter for further investment. 

Investment, which enhances scope for greater 
capital accumulation, is considered to be the main 
vehicle for introduction of technical progress in the 
eco-system, particularly in case of the developing 
economies facing acute shortages of capital. The very 
act of capital deepening in such economies might result 
in greater increases in productivity and consequently in 

5 

per capita incomes. Importance of capital accumulation 
to growth in developing countries is also demonstrated 
by the production function studies concerning India. 

1.1 Investment Pattern : Importance of Efficient 
Allocation of Resources 

Allocation decisions shaping the investment pattern 
have direct impact not only on productivity, output and 
employment but also on other factors, like income 
distribution, regional balance, external balance, 

% 
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technological change, supply and distribution o+ the 
labour -force, growth and quality of population, social 
and cultural conditions and generally on prospects o-f 

7 

growth. In case of developing countries, however, free 
market forces cannot be relied upon to help in achieving 
the efficient investment allocation as the markets are 
beset with imperfections, externalities and 
disequilibrium prices. Solution has to be sought out of 
the market mechanism through some sort of conscious 
investment planning. An important aspect of investment 
planning is the choice of appropriate investment 
criteria depending upon the conditions prevailing in a 
particular country and the objectives to be fulfilled. 


Economists, from time to time, have put forward 

different investment criteria which differ from each 

other because of differences in their assumptions and 

objectives. Thus, 'the rate of turnover criterion' or 

'minimum capital-output ratio criterion' propounded by 

g 

Polak and Buchanan advocates the selection of quick 

yielding labour intensive projects that release 

resources quickly for reinvestment. Maximisation of 

social marginal productivity of investment by the 

capital scarce economies was suggested by Kahn and 
9 

Chenery in their 'social marginal productivity 

criterion'. On the other hand, Galenson and 
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Leibenstein^'^ in their 'marginal per capita reinvestment 
quotient criterion' are in favour of using capital 
intensive techniques even by capital scarce economies as 
these techniques permit a large reinvestitale surplus. 
While deciding on allocation of resources, the ' trade- 
off' between present and future welfare is to be taken 
into consideration. An investment criterion should, 
therefore, reflect both the immediate contribution of 
projects to consumer welfare and the future welfare made 
possible by additions to the capital stock from savings 
generated by the current investment. One solution to 
the problem of the relative valuation of present and 
future consumption, and hence the choice of projects, is 
to fix a socially acceptable time horizon, within which 
future welfare gains must offset welfare losses in the 

4 . 

present . 

The 'time series criterion' suggested by Sen^^ 
involves comparing and evaluating the time series of 
income streams associated with the alternative 
techniques over the relevant time horizon. If the 
stipulated time horizon exceeds the actual length of 
time it takes for welfare gains to match welfare losses 
(or the 'period of recovery' as termed by Sen), 
relatively capital intensive projects must be chosen 
with some sacrifice of present consumption, and vice 
versa. 


□wing to obvious reasons, application of these 
criteria as such is the remotest possibility in 
developing countries. In spite, they seem to have been 
quite helpful in planning for better allocations of 
investible capital in developing countries particularly 
India . 

1.2 Investment Allocation : The Broad Policy Choices 

Apart from deciding on how much to invest and what 
criterion to choose, investment planning is concerned 
with the question of 'optional allocation' from the 
point of view of achieving the chosen objectives. Four 
aspects of the problem can be distinguished - (i) 

Sectoral, (ii) Regional, (iii) Temporal, and (ivl 
TV,, • 1 13 

Technological . 


<i) Sectoral Allocation of Investment ; The historical 

pattern of development has been such that with the 

development of a nation's economy and a consequent 

increase in per capita incomes, resources first shift 

from agriculture to industry and with further progress 

and increases in per capita incomes to the tertiary 

sector. This is simple Fisher-Clark theory of 
1 4 

development. This is the reason why the developed 

countries are generally engaged with highly 
industrialised and service production and the developing 
countries with primary production. 
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As a result, predominantly agrarian developing 
countries lay greater emphasis on economic development 
via industrialisation in their National Plans. Further, 
it is also argued that industrial development increases 
the productivity and stimulates the growth of ail 
sectors of the economy. But, considering the agrarian 
nature of most of the developing economies, some 
economists emphasise that agriculture should be’ 
developed first, and the choice next to it be given to 
industry. However, the two sectors are complementary to 
each other, having strong backward and forward linkages. 
Both influence each other. On the demand side, 
increased industrial incomes create additional demand 
for agricultural goods and thereby, stimulate the 
otherwise stagnant agriculture. 

On the supply side, important raw materials, tools 
and implements for the modernisation of agriculture are 
provided by the industrial sector. Transfer of surplus 
labour from agriculture to industry results in the 
increased National product. Conversely, agriculture 
also provides raw materials to industry and with 
increased agricultural production and productivity and 
consequently incomes, the demand for industrial goods 
also increases. Poor agricultural growth may greatly 
hamper the industrial growth. Commenting on the inter" 
relationship between the two sectors Baran says 'it 


42 


would seem that what we are -faced with is a vicious 

circle. There can be no modernisation of agriculture 

without industrialisation and there can be no 

industria 1 isation without an increase in agricultural 

1 5 

output and surplus'. Taking into account the 

complementarity of the two sectors, modern economists 
hold the view of striking the balance between industry 
and agriculture. However, for agriculture to play a 
constructive role, it should attain a certain minimum 
level of development, where it emerges from stagnatory 
and subsistence level. This trans f orma tion of 

agriculture is a pre-condition to the stage of 'take- 
off' into self-sustained growth. 

On the other hand, for the consistent development 
of a sector and consequently the whole economy, 
investment planning has to be undertaken properly by 
streamlining the intra-sec toral priorities also. 
Modernisation of agriculture must be accompanied by the 
development of allied activities, such as, animal 
husbandry, forestry and fisheries to supplement the 
agricultural income. Apart from the development of 
agriculture, increased agricultural income may prove to 

be stimulant to the growth of other sectors as well. 

f 

The pattern of investment in the industrial sector 
would largely depend upon the pattern of 

% 
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industrialisation which a particular country aims at. A 

country may like to pursue path o-f industrialisation by 

emphasising the development o-f consumer goods industries 

and/or the capital goods industries. As shown by a 

number o-f studies carried out in the context o-!' 

developed countries, in early phases consumer goods 

industries predominate, and after a stage rapidly 

growing capital goods industries leave consumer goods 

industries far behind. A departure from the 

historical pattern is a pattern primarily es/olved from 

the views of Fel ' dman/Domar ^ ® and Mahalanobis who 

advocate the development of capital goods industries 

first so that the long term growth of consumer goods 

industries is maximised. Besides, many economists 

stress the importance of capital goods industries on the 

basis of the historical evidence pointing to these 

industries being major channels of technological 

progress. It is, therefore, pointed out that if 

developing countries have to develop technologies suited 

to their needs, the presence of capital goods industries 

2 1 

in these countries is absolutely necessary. 

Moreover, the investment pattern is also guided by 
the intra-sectoral priorities in terms of developing 
large scale or small scale industries. Local conditions 
of both the demand and potential would be the decisive 
factors in such choices. 
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base is 


Similarly, a well developed in trastruc tura \ 
necessary -for all round development o-f the economy. 
Investment pattern is to be evolved in such a manner 
that the consistent development o-f both social and 
economic in-f rastructure is ensured. 

(ii) Regional Aspect o-f Investment ; Persistence of 

regional imabalances, particulrly in the developing 

countries is a matter of great concern. There is a 

great difference in the problem of regional inequality 

between developed and developing countries. In case of 

22 

the former, Williamson's study indicates that regional 

disparities tend to widen in the early stages of 

development, narrowing down eventually. On the other 

hand, in case of the developing countries, regional 

disparities have a tendency to persist. Myrdal's 

23 

cumulative causation theory proves that in under- 
developed countries strong backwash (or negative) 

effects against weak spread (or positive) effects are 

24 

the causes of these continuing disparities. Hirschman 
also feels that resources have the tendency to be 
attracted towards the favoured regions, enhancing the 
polarisation effect. However, he envisages a later 
corrective stage of counterbalances which help in 

restoring equilibrium. . 

Developing countries require a deliberate regional 
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planning to overcome the problem o-f regional 
disparities. Breater outlays would have to be earmarked 
-for the development o-f backward areas. One serious 
cause of concern in developing countries is the pace at 
which urbanisation, through migration of people from 
country-side, is increasing. This means greater social 
costs in terms of providing urban infrastructure and 
social services for greater numbers. Development of 
rural areas and making these areas attractive might 
weaken the aspiration of people to move to big cities 
thereby checking the increase of regional imbalances. 
In short, regional planning and consequently investment 
pattern should aim at ; (i) balanced regional 
development, <ii) provision of minimum level of 
subsistence to masses living in backward areas, and 
<iii) proper urban and rural planning. 

The proper distribution of investible resources 

between primary, secondary and tertiary sectors at the 

regional level is essentially required for a harmonious 

and self-sustaining regional development. Sectoral 

planning, being highly aggregative, without spatial 

integration leads to serious human and social problems, 

such as environmental pollution, social disintegration, 

mass poverty amidst plenty and serious sectoral and 

25 

spatial imbalances. In this context, Hermansen argues 
that 'the order in the process of development is not.. , 


confined to functional sub-system; it is equal Iv' 
profound in the spatial incidence and spread of economic 
development and manifests itself in the formation of 


spatial sub-systems and regions'. 
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Integration should be such that sectoral 

development emanates from consistent spatial plan. 
Sectoral and sub-sectoral requirements are different at 
every spatial level, therefore, an inclepth study of 
sectoral /spatial relationship is required for the 
identification of sectors or mix of sectors important at 
different territorial levels in varying situations. 
Resource plan should be drawn by taking into account 
these considerations. 

(I£i) Temporal Aspect o/ Investment : Time influences 

the rate of investment to a great extent. Requirements 

of resources differ from one stage of development to 

another. Therefore, phasing of investment needs to be 

integrated with growth performance of the country. Many 

economists like Marshall, Stanley and Gopal are of the 

view that the demanJ for investment increases at an 

increasing rate in the early stages of development, 

remains constant for sometimes thereafter, and finally 

stabilises at a rate lower than required at the initial 

27 

stage of development. 

Regional and sectoral investment requirements 
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are 


•talso in-fluenced by time. The importance o-f di-fterent 
sectors may di-ffer with progress and with the aims and 
objectives o-f di-f-Ferent countries and investment pattern 
would be af-fected accordingly. Similarly, regions 
backward at one point o-f time may not demand the same 
amount of attention after achieving a certain level of 
development, thereby affecting quantum requirement of 
resources at different points of time. 

<iv) Technological Aspect of Investment t One of the 

important problems facing developing countries is 

related to choice of techniques - whether techniques 

should be capital intensive or labour intensive. It has 

been suggested that these countries must adopt 

techniques suited to their factor endowments. For the 

labour abundant developing countries, the choice 

naturally boils down to quick yielding, high employment 

generating labour intensive techniques. It has been 

suggested by Nurkse that 'the same capital intensity as 

in the economically advanced countries should be neither 

2S 

desired nor permitted.' As against this, the opposite 

views of Galenson and Leibenstein who feel that the 

'successful economic development. . , particularly in 

the face of gross backwardness hinges largely upon the 

introduction of modern technology upon as large a scale 
29 

as possible'. Capital intensive techniques are also 
associated with greater saving and reinvestment 
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poten t i a 1 . 


poten t i a 1 . It 

is also felt 


that 

produc ti V 1 1 v 

improvements and 

the production 

of 

‘ h i g h 

quality low 

cost products' are 

possible only 

by 

the USE 

? of capital 


intensive techniques. 

Whatever arguments may be -forwardecl in -favour of 

both techniques, developing countries in reality may 

have no choice -for certain reasons, such as, (i> -for 

certain commodities large scale capital intensive 

setting may be absolutely necessary to capture economies 

o-f scale, (ii> labour may not be necessarily cheap due 

to the low skill and low productivity and also due to 

the govenment policies resulting in artificially high 

wages in these countries, (iii) technologies are mainly 

imported from developed countries, which are capital 

intensive in nature. One way out of the dilemma may be 

the use of abandoned techniques of developed countries. 

However, these techniques may neither be cost-ef f ective 

nor suitable to present day conditions of developing 

countries. On the other hand, Schumacher favoured 

adoption of intermediate (appropriate) technology which 

lies somewhere between primitive traditional method and 

30 

costly sophisticated techniques of the west. 

The final choice depends upon the 'trade-of-f' 
between present and future welfare; between raising the 
present level of output and employment or future growth 
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and welfare. Investment pattern of every country will 
be guided by the valuation of present versus future 
we 1 f are . 

2. PLAN ALLOCATIONS OF OUTLAYS FOR DEVELOPMENT OF 

INDUSTRIAL SECTOR 

At the time of Independence, Indian economy was 
characterised by deep rooted stagnation, large 
agricultural sector using outmoded production methods 
and industrial sector mainly comprising small scale and 
consumer goods industries. Deliberate efforts had to be 
made to gear up the economy and to move it on the path 
of rapid economic progress. The process of planning was 
an outcome of the desire to achieve definite targets and 
objectives, such as, increasing the rate of economic 
growth, achieving full employment, reducing inequalities 
of income and wealth, modernisation of the economy, 
attainment of self-reliance and promotion of social 
justice within a specified period of time and the 
, requirement of channelising resources in the right 
direction. 

Basic strategy of development throughout the 
planning period has been the achievement of economic 
progress through accelerated industrial development, 
particularly the development of heavy capital goods 
industries. Industrial growth was to be attained within 


the broad framework of the industrial policy resolutions 
and the Five Year Plans. Summingly, the various 
industrial policy resolutions laid down from time to 
time, aim at (i) maximising production and achieving 
higher productivity especially in priority sectors, (ii) 
regionally balanced industrial development, especially 
by giving preferential treatment to backward areas, 
(iii) encouraging small scale industries for employment 
generation and fostering of entrepreneuria 1 talents, 
<iv) reudcing concentration of economic power in private 
hands, <v) reducing the role of private foreign capital 
in industrial development, (vi) promotion of self- 
reliance through export promotion and import 
substitution, (vii) setting up of mixed economy where 
public sector plays a central role with private sector 
playing a complementary role in the process of 
development,^^ and (viii) strengthening agricultural 
base by giving preferential treatment to agro-based 
industries. These objectives were to be achieved by 
channelising resources of the private sector to desired 
directions through numerous rules, regulations and 
measures, such as, Industries Development and Regulation 
Act, 1951, MRTP Act, 1969, price and distribution 
controls, import licensing, trade policy measures, and 
regulation on import of foreign technology and capital, 
etc. Though the system of control and regulation of 


industries has theoretical advantages, yet the manner o-f 
implementation in India proved to be highly de-fective. 
E-f-forts have, there-fore, been made since the f-ourth Five 
Year Plan to make improvements in the licensing policy 
to improve its soundness and ef-ficacy as control device. 

A major policy package announced in 1988 aimed at 
further liberalisation of industrial licensing system, 
and also to provide incentives to give a stimulus to 
industrialisation of backward areas. It was hoped that 
these measures would give a boost to the investment 
climate and lead to rapid industrial growth, 
particularly of backward areas. 

The objectives of various industrial policy 
resolutions formed the basis of the priorities of 
industrial development laid down in different Five Year 
Plans. The First Five Year Plan, based on Harrod-Domar 
type of exercise, did not have any clear-cut strategy of 
industrialisation. It aimed at correcting disequi- 
librium and imbalances caused by the Second World War 
and partition through overall balanced development. 

The Second Five Year Plan, based on Mahalanobis 
stf-ategy , was conceived in a period of economic 
stability. It was felt that the country could reach 
'take-off' stage through rapid industrialisation, 
particularly the development of heavy industries. Major 
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objectives ■for industrial devel Dp/T<en t were as -follows ; 
<i) increased production of heavy industries, such as 
iron and steel, heavy chemicals, heavy engineering and 
machine building, (ii) expansion of capacity in respect 
of other development commodities and producer goods such 
as aluminium, cement, etc., (iii) modernisation of 
traditional industries, such as, jute, cotton textiles 
and sugar, <iv) fuller capacity utilisation, and <v) 
expansion of capacity for consumer goods to meet the 
consumer demands. 

The Third Five Year Plan, based on sophisticated 

multi-sector model, continued with the policy of 

according high priority to capital goods industries. 

The objectives for industrial sector in the Third Plan 

were ! <i) completion of on-going projects, (ii) 

expansion and diversification of heavy industries and 

stepping up production of fertilizers and petroleum 

products, (iii) increasing production of basic raw 

materials and producer goods, and (iv) increased 

production from domestic industries to meet essential 
33 

needs . 

Due to various stresses and strains caused in the 
country due -to succession of droughts, wars, foreign 
exchange shortages, inflationary pressures, etc,, the 
period 1966-1969 was declared as Plan Holiday and the 
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Fourth Plan commenced -from April 


1969 . 


The objectives 


guiding the investment pattern o-f the industrial sector 
were : (i) completing investments where commitments have 

already been made, (ii) increasing existing capacities 
to meet increasing demand for essentials and to meet the 
demands of import substitution and export promotion, and 
<iii) taking advantage of internal development or 

availabilities to build new industries or new bases for 
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andustraes . 

The Fifth Five Year Plan, based on a mix of Harrod- 

Domar macro-economic model and Leontief inter- industry 

model, aimed at achieving the twin objectives of self- 

reliance and growth. The priorities laid down for 

investment in the industrial sector were ; (i) rapid 

growth of core sector industries, (ii) development of 

industries leading to diversif ication and export 

promotion, (iii) increasing production of industries 

providing mass consumption goods, (iv) restraint on 

production of non-essential goods, except for exports, 

and (v> development of small industries as well as of 

ancillary industries as the feeder units to large scale 
35 

industries. 

The Sixth Five Year Plan was formulated in a period 
of crises arising out of the failure of the Fifth Plan 
to achieve its targets and the political instability. 


Broadly, the plan aimed at alleviation of poverty, 
increasing employment opportunities and strengthening 
in-f rastructure -for rapid development o-f all sectors of 
the economy. Modernisation and technological self- 
reliance were the guiding objectives of the plan. For 
industrial development the plan included the following ; 

(i) enhancement of manufacturing capacities in 
publ ic /private sector for providing not only consumer 
durables and non-durables but also intermediate and 
capital goods for agricultural and industrial growth, 

(ii) emphasis on capital goods industry in general and 

electronics industry in particular, (iii) increase in 

the exports of engineering goods and industrial 

products to meet foreign exchange requiremen ts , Civ) a 

judicious blend of the import of contemporary technology 

and promoting development of indigenous know-how through 

domestic R & D , and (v) devising new strategies for 

development of backward areas to prevent the 

concentration of industries in already developed 
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areas. 

The Seventh Five Year Plan commenced at a time when 
most of the plan targets of the Sixth Plan were 
achieved. Overall objective of the Seventh Plan was 
growth with social justice and improvement in the 
productivity of all sectors. The objectives for 
development of industrial sector incorporated in the 


Plan were s (i) ensuring adequate supply o-f wage goods 

and low cost/better quality consumer article?s of mass 

consumption, (ii) fuller utilisation of existing 

capacity through restructuring, improved productivity 

and upgradation of technology, (iii) concen trating an 

development of industries with large domestic market and 

high export potential, (iv) encouragement of sunrise 

industries with high growth potential for higher 

productivity through use of the latest technology, (v) 

evolving an integral policy towards self-reliance in 

strategic fields and opening up of avenues of employ- 
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ment for skilled and trained personnel. These 

objectives were to be achieved in a general industrial 
climate of liberal industrial policies and regulations. 
Seventh Plan also aimed at removing infrastructural 
bottlenecks, modernising traditional industries, 
productivity upgradation, export promotion, location of 
industries in zero industry districts, etc. 

2.1 National Level Scenario 

Prioritisation in various Five Year Plans, both at 
the National and the State levels, has been inter-^alia 
one of the crucial factors in determining the shape of 
investment pattern. A higher level of investment 
leading to faster growth seems to have been the guiding 
principle of planning strategy in India. As a result, 


the public sector outlays in India's successive Five 
Year Plans have continuously increased with the Seventh 
Plan outlay being almost 92 times the First Plan outlay, 
as would be evident -from Table 3,1. 

It is clear -from the table that India's First 
Five Year Plan accorded the highest priority to 
agriculture and irrigation, receiving about 31 per cent 
o-f the total Plan outlay. The priority was also given 
to development o-f transport and communication and social 
services, visualising the crucial role that these 
sectors have to play in development. Unfortunately, the 
industrial sector received the lowest priority with only 
5 per cent allocation of the total plan outlay. 

The Table 3.1 further reveals that the industrial 
sector, since the Second Five Year Plan onwards has been 
treated as one of the priority sectors. As deciphers 
from the Table, approximately 16 per cent of the 
total resources were allocated for industrial 
development during the planned development period (1951- 
1990) in India. It was about 20 per cent and above in 
almost all the Plans excepting the Sixth and the Seventh 
Plans during which the allocations of outlays for 
industrial development were only 16 per cent and 12 per 
cent respectively. 
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Plan-aise Outlay by Heads of Oeveiopient {India) 



Notes : 1. Figures in parentheses are respective percentages to the totals. 

2. Opto 6th Plan energy includes only power, thereafter also including nan-conventional energy, 

3. I Includes Rural Developaent also. 
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The objectives and priorities of the State reflect 
the wider National objectives, and the State of Uttar 
Pradesh also has tried to give concrete shape to the 

V 

social philosophy and economic objectives adopted by the 
country. Broadly, the economic policy of the Centre as 
well as the State aims at accelerating the rate of 
economic growth and overall development of the economy, 
reduction of regional disparities and ensuring social 
justice, creation of employment policies, removal of 
poverty and raising standard of living of the weaker 
section of the society. 


Directions for industrial development are set 
taking into account the broad framework of the 
objectives. Therefore, the Second Plan of the State, 
following the Centre, aimed at accelerated development 
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of industrial sector, particularly heavy industries. 

The next two Five Year Plans also broadly -followed the 

objectives of industrial development as laid down in the 

National Plans. The Fifth Plan of the State aimed at 

fuller utilisation of existing capacities, setting up of 

new units and increasing the production of textiles and 

sugar to attain a growth rate of 8-10 per cent. To 

achieve the growth target of about 10 per cent in the 

industrial sector, the Sixth Plan aimed at augmenting 

the level of investment in the State, establishing the 

Joint Sector Projects and giving priority to such 

industries which have greater potential of employment. 

The industrial policy of the State formulated within the 
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framework of the National policy aimed at 

(i) Establishment of certain major industrial projects 
in the Central Sector. 

(ii) Creation of industrial environment to attract 
investment from private sector and heavy and medium 
projects suitably supplemented by public and joint 
ventures. 

(iii) Promotion of small scale, khadi and village 
industries through suitable policies and by providing 
requisite assistance including development of 
infrastructure. 
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(iv) Special attention to hand ic ra-f ts -for 


bene-f i ting 


artisans and economically weaker sections o-f the 
society . 

(v) Development o-f agro/ food-based industries to 
utilise the surplus of agricultural products, 

<vi) Accelerated development of electronics industry, 
particularly in areas not open to other industries. 

(vii) Providing requisite infrastructure facilities for 
industrial development, like, land, power, water and 
telecommunications . 

(viii) Arrangement for satisfactory supply of required 
raw materials and marketing of products, 

<ix) To provide for technical counselling to 
entrepreneurs including special programmes for 
entrepreneurial development. 

(x) Modernisation of traditional industries like sugar 
and textiles and proper treatment of sick industries. 

(xi) Development of backward areas and special 
concession/ incentives for attracting investment in 
industrial ventures, particularly in backward areas. 

It , was envisaged that rapid growth in the State 
would be achieved by giving due priority to both heavy 
and light industries. 
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Heavy industries would act as 


nucleus o. industrial growth and sa-all scale industries 
.ould result in greater employment generation. Regional 
disparities were sought to be reduced by industrial 
development of the backward areas. 

The sector-wise Plan allocations ot outlays for 
U.P. during the period (1951-1970) are shown in Table 
3.2. A close examination of the Table indicates that 
agriculture, irrigation and flood control, energy and 
social services were treated as priority sectors in the 
First Five Year Plan. In its support, we notice that 

A. OLttliSV WclS 

nearly 85 per cent o-f the total ou-ciay 

the development of these sectors. The industrial sector 
was assigned the lowest priority; only about 4 per cent 
of the total plan resources could be allocated foi 

development of this sector. 

In subsequent Five Year Plans, we notice that the 
percentage allocation of Plan resources for development 
of this sector was extremely low as compared to the 
“corresponding percentage on a'll-India level. In case of 
U.P., the proportion of outlays earmarked for the 
development of industrial sector for whole of the period 
(1951-1990) is found to be only 6 per cent of the total 
Plan outlays as against about 16 per cent for whole of 
the country. Only fortunate part is that the sharing of 
the outlays of industrial sector between large and 
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SourcB ; State Plan Documents. 

Note : Till the Fifth Plan energy incorporates only power, thereafter including non-conventionai energy as well. 


medium industries and village and small industries was 
not as much biased to the -former in U . P . as against what 
we observed at the National level. In other words, 
while allocating -funds, much more congnizance seems tc3 
have been given to development o-f village and small 
industries in U.P. 

Comparing the outlays of industrial sector, we find 
that the objective of accelerated industrial development 
was backed by increased outlays at the National level, 
but the situation in the context of U.P. was altogether 
different. On an average, only 6 per cent of the total 
plan outlay has been spent on industrial development 
upto the Seventh Plan in the State as against 16 per 
cent on all-India level. However, a decline in the 
percentage outlay of industrial sector on all-India 
level is observed since the Sixth Plan. But there has 
been a significant increase in outlay of industrial 
sector in the State since the Fifth Plan onwards. 

Thus, it becomes clear that there has been a 
significant gap in allocation of plan outlays for 
development of industrial sector between the State and 
the Centre; the former was far behind the latter. Apart 
from this, the kind of effective cooperation that the 
State needed was not extended by the Centre. Inspite of 
the development of large and heavy industries in the 
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state being the responsibility o-f the Centre, not even a 

single Central Sector industrial project was established 

in U.P. during the -first two plans. A beginning was 

made only in the Third Plan when a provision o-f Rs.72.1 

crore (against the total investment of Rs. 1144.2 crore 

in the country) was made for establishing industries 

under Central Sector in the State. This was hardly 6.3 

per cent of the total investment under this sector in 

the country. Upto the middle of the Sixth Plan, the 

Central Sector investment in the State averaged only 4.4 

per cent of the total investment made under this sector 

in the country. The inadequacy of this amount is 

clearly brought out when we compare it to the total 

population of the State, which represents nearly 16 per 

39 

cent of the total population of the country. 

A lower order of funds made available for 
development of industrial sector in U.P. seems to have 
been caused by the significant gap in per capita plan 
outlays/central assistance between U.P. and all-States 
during various plans, as would be evident from the Table 
3.3. 

4 ■ 

Finally, it may be remarked that while the 
importance of increased investment to growth cannot be 
denied, equally important factor of economic development 
having all pervading effect is the technical change or 


Table 3.3 


Per Capita Plan Outlay/Central Assistance 


(Rs . ) 


Plan 

Plan 

Outlay 

Centra 1 

Assistance 


U.P. 

All States 

U.P. 

All States 

1 

2 

3 

4 

5 

First Plan 
( 1951-56) 

25 

38 

13 

23 

Second Plan 
< 1956-61 > 

32 

51 

17 

25 

Third Plan 
( 1961-66) 

72 

92 

46 

55 

Annual Plans 
( 1966-69) 

53 

61 

32 

36 

Fourth Plan 
( 1969-74) 

132 

142 

61 

65 

Fifth Plan 
( 1974-79) 

322 

365 

123 

128 

Annual Plan 
( 1979-80) 

78 

106 

38 

39 

Sixth Plan 
< 1980-85) 

559 

694 

174 

203 

Seventh Plan 
( 1985-90) 

992 

1 , 165 

284 

352 


Source : Till Sixth Plan. Dra-Ft Seventh Five Year Plan and Annual 
Plan 1785-86 and -for Seventh Plan., State of the 
Economy, Government o-f Uttar Pradesh. 


innovation which involves use o-f resources in a manner 
that leads to increased e-f -f iciency . In this context, 
Schumpeter has rightly remarked that 'the slow and 
continuous increase in time of the national supply o-f 
productive means and of savings is obviously an 
important factor in explaining the course of eocnomic 
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history through 


the centuries, but 


it is completely 


overshadowed by the -f 
primarily in employing e 
way, in doing new thin 
whether those resources 
the subsequent chapte 
exclusively devoted to a 
change and development 
both at the State and th 


act that development consists 
xisting resources in a different 
gs with them, irrespective of 
increase or not . Therefore, 
rs of our dissertation are 
nalyse, in detail, technological 
of organised industries in U.P. 
e sub-state levels. 
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IV 


Data Sources and Methodology 

The socio-economic development o-f an area is 
influenced by a large number of factors operating in an 
economy. Some of these factors are tangible while some 
others are intangible. The choice of these factors is 
subjected to data availability. Therefore, to fully 
understand and measure the contribution of individual 
inputs, and the factors other than the inputs like 
technical change or better utilisation of existing 
resources, it is essential to procure data on output and 
inputs particularly those concerning capital and labour. 
The data on wages paid to the labour is also needed, 
besides appropriate price deflators to be used for 
making the time series data comparable. 

The present study covers the period from 1974-75 
to 1985-B6. Main sources of data are the various issues 
of 'Annual Survey of Industries' published by the 
Government of India as well as the Government of Uttar 
Pradesh. We have made choice of gross value added at 
constant prices as a measure of output. The total 
number of employees (including workers and persons other 
than workers) is considered as labour input, and value 
of gross fixed assets at constant prices is used as a 
measure of capital input. 


This chapter is divided into two main sections. 
The -first section describes, in detail, the data 
sources and de-finitions of different variables under 
consideration. Besides, the types of adjustments and 
changes required to be made in these variables to suit 
our study have also been discussed in this section. The 
second section deals with the methodology followed for 
conduct of the present study, especially the methods for 
measuring the technological change. 

1. DATA SOURCES AND VARIABLES 

Although the period of our study starts from 1974- 
75, we have procured the data on fixed capital and 
depreciation from 1961 onwards to arrive at a benchmark 
estimate of capital stock, whereas data on other 
variables have been taken from 1974-75 onwards. 

We notice that the data on registered factories 
are being published almost regularly since 1946. Such 
data from 1946 to 1958 were published in the report 
entitled 'Census of Manufacturing Industries', conducted 
under the Industrial Statistics Act, 1942, and the 
Census of Manufacturing Industries Rules, 1945, framed 
thereunder. 

From 1959 onwards, there has been a continuous 
flow of data through 'Annual Survey of Industries' 


(ASI), conducted under the Collection o-f Statistics Act, 
1953, and the Collection o-f Statistics (Central) Rules, 
1959, -framed thereunder. It covers all the factories 
registered under section 2(m) of the Factories Act, 
1948. However, the factories under the control of 
Defence Ministry, oil storage depots and technical 
training institutes are left out. Section 2(m) of 
Factories Act, 1948 is further sub-divided into two 
parts, i.e., 2(m).l and 2 (m).2. Section 2(m).l refers 
to (i) factories employing 50 or more workers with the 
aid of power, and (ii) factories employing 100 or more 
workers without the aid of power. Section 2(m).2 refers 
to <i) factories employing 10 to 49 workers with the aid 
of power, and (ii) factories employing 20 to 99 workers 
without the aid of power. The factories falling under 
section 2<m).l are completely enumerated, forming Census 
Sector of ASI, and the factories comprising section 
2(m).2 form the Sample Sector of ASI. 

However, certain factories left out of the Sample 
Sector were found to be very important at the State 
level. To overcome this shortcoming, Economics and 
Statistics Division of the State Planning Institute, 
Uttar Pradesh started collecting data on those factories 
under section 2(m).2 which did not form the sample 
factories at the National ' 1 evel . Therefore, from 1961 
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to 1965 a report entitled 'Census o-f Industrial Output , 
was brought out which provided decentralised in-formation 
collected both at the National level regarding the State 
and also that collected by the State government on its 
own . 

From 1967 onwards, it was decided that the 
Directorate o-f Economics and Statistics, Lucknow be put 
on the job to collect in-formation for all such factories 
registered under section 2(m> of the Factories Act, 
1948, for which the Government of India is not 
collecting any data. Hence, from 1967 onwards ASI 
Reports are being published regularly (except 1972-73) 
by Economics and Statistics Division, Uttar Pradesh. 
The inf ormation/data of registered factories procured by 
both the Central and the State governments, are provided 
for whole of the State and also for different districts. 

Overtime, there has been a change in the reference 
period of these reports. Prior to 1967, the reference 
period used was a calender year, except for Sugar where 
the year ending 30th June was adopted. From 1967 
onwards, the reference period changed to an accounting 
year starting from 1st April to 31st March. 

The ASI definition of variables relevant for our 
study is as follows: Total productive capital 
comprises fixed and working capital. Fived capital 
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includes -factory land and improvements in it and other 
construction, building, plant and machinery, 
miscellaneous assets like -furniture and -fixtures, 
•fittings, transport equipment, tools and other fixed 
assets having a normal productive age of more than a 
year and assets under construe t ion/ ins ta 1 1 a tion . These 
are net of depreciation. Norking capital includes stock 
of materials, fuel, stores, etc., finished and semi- 
finished goods, cash in hand and at bank, and net 
balance of amount receivable over the amount payable for 
the accounting year. The data on capital items are 
given in terms of book values of capital assets net of 
cumulative depreciation. 

Data regarding the persons employed are given in 
the form of average daily employment. These are divided 
into workers and persons other than workers. A worker 
is defined as a person employed, directly or through an 
agency, whether for wages or not, in any manufacturing 
process or in cleaning any part of machinery or premises 
used for a manufacturing process, or in any other kind 
of work, incidental to, or connected with the 
manufacturing process. Persons other than workers 
include persons holding supervisory and managerial 
positions, clerks in administrative office, stores and 
welfare section, watch and ward staff. Apart from 
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workers and persons other than workers, total employees 
include unpaid working proprietors (in case o-f 
cooperative -factory, working members), family workers, 
etc. (if paid these are included in the categories of 
workers or persons other than workers). 

Remuneration to employeeB is given under two 
heads, wages and salaries and total emoluments. Data on 
both heads are provided for workers as well as total 
employees (except some years when data on total 
emoluments are given for total employees only). Besides 
wages and salaries and bonus, total emoluments include 
imputed value of benefits in kind, old age benefits, 
social security and other benefits. 

Value added by manu-facture is derived by deducting 
total inputs and depreciation from total output. Cross 
ex~-factory value a-f output comprises value of products 
and by-products, net value of semi-finished goods, value 
of industrial or non-industrial services rendered to 
others and net balance of goods sold in the same 
condition as purchased, etc. This is net of excise duty 
paid or sales tax realised ('by the factory on behalf of 
government), transport charges from factory and selling 
agents commission. Total input includes power, fuel and 
materials consumed, and work done for the factory by 
other concerns. Inputs are inclusive of transportation 


charges, agents commission, taxes and duties. 
DeprecSatlon is calculated at the rates allowed by 
income tax authorities -for assessing taxable income. 
This rate varies according to the type o-f asset and 
industry . 

Data are available, in detail, tor di-f-ferent 
industry groups which can be aggregated to arrive at two 
digit industry group-wise c 1 assi t icati on . ^ The required 
data have been procured -for the period ot our study trom 
the various issues of ASI , published by Economics and 
Statistics Division, U.P., for total manufacturing 
sector'^ and twenty industry groups at the State level . 
To get the data of different variables for the 

manufacturing sector as a whole^ at the regional level, 
district-wise data was compiled and aggregates at 
regional level were worked out. 


Apart from the above variables, the data on price 
indices for deflation purposes were taken from different 
sources. The Wholesale Price Index of Uttar Pradesh 
needed to deflate gross value added series was taken 
from various issues of Statistical Abstracts published 
by Economics and Statistics Division, State Planning 
Institute of U.P. Gross fixed capital series was 
deflated by Price Index of Machinery and Transport 
Equipment (prepared by the office of the Economic 
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Advisor, Government o-f India) procured -from the Reserve 
Bank of India Bulletins. To deflate the series of total 
emoluments data on Consumer Price Index Number for 
Industrial Workers in Kanpur, prepared by the Labour 
Bureau, Government of India were also taken from various 
issues of Statistical Abstracts. 

1.1 Measurement of Output 

Output measurement, like other economic aggregates, 
poses a serious problem due to the extreme heterogeneity 
of items constituting it. Being valued upon the current 
market prices, however, simplifies the index number 
problems associated with output measurement.^ 

As a measure of output, a choice arises between 

gross output and value added. However, value added 

figure is generdilly prefered, as it is felt that gross 

output varies widely with the changes in the stages of 

productive process of an industry. Further, for making 

comparison between firms, industries and even countries, 

7 

value added figure is found to be more meaningful. It 
also facilitates aggregation of output across 
industries. It has also been observed that in case of 
productivity studies, the choice of gross output will 
make it necessary to include 'material' as an 
independent variable in the production function. In 
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such a case, almost all the variation in output is 
explained by 'material' with labour, capital and 
technical change having almost little or no role to 
play. 

Once the concept o-f value added is -finally 

selected, the question of making choice between net 

value added and gross value added arises. In case of 

productivity analysis, ‘a theoretically more appealing 

measure of output might be value added by manufacture 

9 . 10 . 

which could be net of depreciation . Denison in a 
similar vein argued in favour of net measure. However, 
it is very difficult to get a measure of true capital 
consumption. In case of Indian data, there are further 
reasons against the use of net measure. Depreciation 
accounting methods vary between industries and the 
depreciation figures reported in the data sources are at 
the rates allowed by income tax authorities being seldom 
representative of the true depreciation.^^ 

Taking into account the above mentioned arguments, 
the choice boils down to gross value added as a measure 
of output. Gross value added is obtained by combining 
the figures of value added and depreciation as reported 
in the data sources. 


To arrive at the value added measure at constant 
(base year) prices, the yearly figures valued at current 
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prices were deflated by the Wholesale Price Index of 

relevant commodities.^^ Single deflation was prefered 

to double deflation, because choice of an appropriate 

index for 'materials', considering its severe 

1 5 

heterogeneity is a difficult task. Further, double 

deflation of value added may not be without practical 

difficulties, sometimes resulting in a negative index 

meaning that the old technique is 'blatantly not viable 

16 

under the imposed conditions . 

The Wholesale Price Indices published by Economics 
and Statistics Division of the State Planning Institute, 
Lucknow are based on 1970-71 prices and are available 
from 1977-78. This required necessary changes to have 
the time series data for our purposes based on constant 
prices of 1974-75. To shift the base from 1970-71 to 
1974-75, the price index series based on 1970-71 prices 
was divided every year since 1974-75 with the Wholesale 
Price Index of 1974-75, such that 1974-75 = 100. 
Secondly, for obtaining the price index before 1977-78, 
we extrapolated the index number series backward to 
cover three years of 1974—75 to 1976—77 on the basis of 
the industry group-wise Wholesale Price Index of India 
< See Appendix Table-4,1). 

1.2 Measurement of Labour 

Heterogeneity of labour is one of the major causes 
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o-f technological change and also a source o-f -future 

income. This, however, does not ’prevent our labour 

friends from merrily aggregating manhours among 

industries and overtime'. However, the presence of a 

well developed and reliable second hand market in case 

1 8 

of labour makes problem less severe. Apart from 

these, there are other factors which make measurement of 

labour less complex (in comparison to capital). The 

problem of converting values into constant terms, as far 

as labour is concerned, does not arise due to the 

existence of physical measures like employment and 

manhours. Besides, the problem of depreciation need not 

be taken into account unless one thinks of efficiency 

19 

deteriorating seriously with age. 

From various data sources, we get information on 

manhours, workers, persons other than workers and total 

employees (including workers and persons other than 

workers). A choice has to be made among various 

20 

measures. Denison disfavours the use of manhours 

data for assessing the contribution of labour to 
production. According to him, output per man varies 
less than output per manhour with changes in hours as a 
result of which the former gets crudely adjusted for one 
form of quality change ~ the quality of an hour's work 
that is due to shortening of hours. There are further 
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reasons -for not using the manhours data; the data 
reported in ASI has been arrived at by simply 
multiplying the number of workers in a shift by eigh^t 

O 1 

and then aggregating the product across industries. 

In addition, the manhours data for the period considered 
in the present study have not been reported in ABI tor 
Uttar Pradesh. 

Total employees including both workers (i.e. direct 

labour) and persons other than workers such as 

supervisors, technicians, managers, clerks, etc. (i.e. 

indirect labour) have been taken to be a measure of 

labour input in the present study. The choice of the 

above measure is justifiable on the ground that indirect 

labour is as important in getting the work done as the 
22 

direct labour. However, the choice of above measure 

is based on the assumption that direct and indirect 

labour are perfect substitutes. This is a shortcoming 

of our measure. The chosen measure of labour input has 

not been corrected for quality changes (due to age, sex, 

education, etc.) owing mainly to paucity of such data at 

the State level. Besides, these adjustments are said to 

23 

embody large and arbitrary elements of choice in them. 

1.3 Measurement of Capital 

Capital's important role in production and 
distribution brings it at a centre-stage of every sphere 
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o-f economic activity. Capital, as generally used in 
economic theory has two wide in terpretations : -firstlv'i 

as individuals command over resources in the financial 
sense, and secondly, as a factor of production, being 
produced by the economic system and itself helping in 

24 

the production of further goods. In the sense of a 

factor of production, capital consists of a multitude of 
heterogeneous capital goods with specific 

c harac ter is t ics (due to impermanence, longevity, 
productive qualities, etc.). Aggregation of 

heterogeneous capital goods directly poses serious 
problems. Their values, however, can be aggregated. 
Capital is, therefore, measured indirectly in terms of 
its value. Valuaton of capital goods being different 
from the valuation of other economic goods, is more 
25 

complex. Difference of opinion as far as aggregation 

of capital is concerned has led to much confusion and 
controversy in the capital theory. It has been aptly 
stated by Bliss, 'when economists reach agreement on the 
theory of capital they will shortly reach agreement on 

26 

everything else.' 

A distinct role of capital in production came to be 
recognised from the time of Physiocrats. Classical 
economists, while recognising the importance of capital 
in production, did not consider it equal to other 
factors of production (i.e., land and labour). Capital 


was used in the sense of money capital, containing 

capital goods that were needed as an advance to make 

labour more productive. Therefore, the notion of 

advances was used as an aggregate, although in a loose 

manner, with an awareness of the heterogeneity of the 

capital goods that assisted labour in time consuming 
27 

produc t ion . 

A more precise form to the classical theory was 
given by the development of temporal theory of 
production by Austrian neo-classical economists. Money 
capital was required to be invested in time consuming 
production process. Bohm Bawerk, also did not consider 
capital, an intermediate factor, to be equal to other 
factors of production. It was only seen to be embodied 
in the original factors in the realisation of final 
product. Although capital itself was not considered to 
be productive, its use made possible the processes that 
are productive. Degree of roundaboutedness to the 
Austrian neo— c 1 assica 1 s was an indicator of the level of 
capital intensity of productive processes. 

Among the neo-c 1 assica 1 s , it was only Wicksell who 
best understood the problem of working with the value 
of capital as a factor of production alongwith the 
physically specified factors of land and labour,^® 
because capital and rate of interest enter as a cost in 
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the production o-f capita), goods themselves, 
overcome this problem by measuring capital in terms of 
dated services of original factors. 

Wicksel 1 ■ s analytical insight was ignored by 
contemporaries as well as his successors of the neo- 
classical school. The non-Austrian neo-c 1 assica 1 

economists abandoned the advances view of capital, and 
some like Clark and Knight completely sacrificed the 
heterogeneity of capital goods together with time 
element in production, and developed an atemporal theory 

of production based on the concept of capital value, or 
29 

money capital . 

This formed the basis of highly microeconomic , 
static, 20th century neo-classical (also called neo-neo- 
classical) growth theory. Whenever the dynamic problems 
cropped up, they were sorted out with the help of 
aggregate < macroeconomic ) production function which was 
a logical analogy to the microeconomic production 
function. As a measure of aggregate capital, recourse 
was taken to Clark-Knight concept of capital as a 
homogeneous and amorphous mass. To arrive at a concept 
of capital as a fairly homogeneous entity which could 
assume physical form best suited to other variables of 
production function, highly restrictive assumptions of 
perfect competition and foresight, independence of 
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quantity of capital from relative prices anrJ 
distribution of income were made. The necessary 
conditions required to be satisfied for aggregating 
variables are (i) the rate of substitution between 
capital goods of different types be independent of 
quantity of labour used with them, and (ii) that the 
marginal rate of substitution between any two types of 
capital must be constant, i.e., two types of capital are 
perfect substitutes.^^ These conditions ensure the 
malleability requirement of capital in aggregate 
production function. However, if these conditions do 
not hold and the marginal rate of substitution between 
two units of the same input change with the change in 
amount of other factors employed with it and if 
different types of machines are complementary, as 
happens quite often in the real World, neo-classical 
aggregation principle will hardly hold. 

Even if one accepts the neo-classical notion of 
real homogeneous capital, there still remains the 
problem of establishing a unique link between real 
value of capital and the quantity of capital in the 
sense of a productive agent. This is sought to be 
achieved in the neo-classical scheme through market 
equilibrium conditions, making for a clear functional 
relationship between the value and the real magnitude of 
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the factors. 


The typical cases are the equality of 

32 

factor prices with their respective marginal products. 

It was against the neo-classical concept of 

aggregate capital that the controversy in capital theory 

arose, particularly since the publication of Joan 

Robinson's article in 1953.^^ She alongwith others at 

the Cambridge School (England), proved that outside the 

confines of one all-purpose commodity world it is 

impossible to construct an index of the quantity of 

capital. In the real world comprising heterogeneous 

goods, capital is essentially a value concept. It is 

not, therefore, independent of distribution and relative 

prices. Current relative prices change with 

distribution, leading to revaluation of the capital 

stock (so that the same physical capital represents 

different values, whereas the different capital goods 
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can have the same value) . Sraf fa in his pioneering 

work^^ conclusively proves the futility of measuring 
capital in a unit independent of distribution and 
relative prices. 

Further, the neo-c 1 assical belief that different 
production processes can be brought into a continuous 
ordering in terms of capital intensity along the scale 
of variation of the rate of interest (i.e. the 
linearity of the wage-interest frontier) may not always 
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hold true. Joan Robinson, Champernowne^^ and, 

particularly Sraf-fa have proved that capital being 

essentially a value concept, the price frontier may be 

curvilinear in which there is a possibility of 

reswitching of techniques so that the same technique of 

production is profitable at more than one rate of 
39 

interest. If this is the case, then the possibility 

of measuring capital in physical units does not hold, 
making the neo-classical concept of factor intensity and 
aggregate production function invalid. 

The problems outlined above led many economists to 
measure capital in terms of other factors. Drawing on 
Wicksell, Joan Robinson^® measured capital in terms of 
dated labour time, though this measure itself is not 
independent of distribution and prices. Solow^^ by 
making the rate of return on investment central to the 
theory of capital, tries to avoid measurement problem 
and the assumptions linked to it. To provide sounder 
theoretical basis to the neo-classical production 
theory, Samuelson developed surrogate <as if) production 
function and surrogate capital. On the basis of this 
function, conclusions similar to those drawn on the 
basis of certain hetergeneous capital models can be 
derived. However, this function is based on certain 
very restrictive assumptions, besides failing to hold in 
case of curvilinear wage - interest frontier. 
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These criticisms do limit the usefulness of neo- 


classical theory, but these are truly speaking only 

'theoretical worries, the practical significance of 

which is minimal. None is so damaging as to suggest 
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the abandonment of the function'. 

<i) Empirical Issues in Capital Measurement : As 

already indicated, the only possible measure of capital 
is in terms of its value. Broadly, two approaches to 
capital measurement can be followed. Capital can either 
be measured in terms of its contribution to production 
(the forward looking concept) or in terms of cost (the 
backward looking concept). 

Mostly used in the studies of embodied technical 

change, the first method incorporates the increases in 

the efficiency of capital as a result of technical 
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advance in the measure of capital input. Accurate 

measurement through this method may be problematic, as 

separating net contribution of capital to production 

from various other influences present simultaneously, is 

a difficult task. By following the second method, 

increases in the quality of capital are reflected in the 

technical progress term rather than in the measure of 

45 

the capital input. Strongly favouring cost method, 
Joan Robinson argues that ' to treat capital as a 
quantity of labour time expended in the past is 
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for 


congenial to the production function point of view, 
it corresponds to the essential nature of capital 
regarded as a factor of production' . Denison^^ also 
advocates the use of cost method for productivity 
measurement . 

In the cost method, the index of real capital stock 
is derived by obtaining the value of capital stock in a 
particular year at some selected base year prices. This 
measures the amount it would have cost in the base year 
to produce the actual stock of capital goods existing in 
that particular year . Similarly, gross additions to the 
capital stock and capital consumption are valued in 
terms of base year costs for the particular types of 
goods added or consumed. 

However, problems are faced while making use of 
this method for estimating the capital on account of 
price changes and technological changes. Construction 
of an appropriate price index for deflation purposes 
leads to serious difficulties. The main problem is 
faced in separating design improvement from the changes 
in the cost of production as the former have to be 
excluded from the quantity of capital. Technical change 
also causes severe index number problems. While it is 
possible to reproduce today the capital goods of the 
past, reverse may not hold true due to the lack of 
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necessary technical knowledge, skills, etc. Therefore, 

the incomparability that arises on account of 

technological change invalidates the notion that real 

capital can be measured by what it would cost in the 

49 

base year to produce a given years stock. However, 

for the estimation of capital, this method is the only 

one that is statistical ly feasible and for which the 

. . . . , 50 

estimates exist. 

Having decided on the approach to be followed, one 

has to make a choice between the net or gross stock as a 

measure of capital. Host economists advocate the use of 

gross stock as it is felt that obsolescence rather than 

physical deterioration is the major cause of 

5 1 

depreciation. Capital goods remain productive even 

after becoming economically obsolete. The use of net 

measure is based on the assumption that the depreciation 

allowance exactly reflect the productivity decline of 

the assets, which in fact, may not be true. Tibor 
52 

Barna's study for the manufacturing sector in U.K. 
lends support to this view. It was found out that 
capital goods are maintained in a good condition until 
it is decided to scrap them. Kennedy and Thirlwall 
favouring gross measure, argue that 'the measures of 
capital which are net at constant prices and which 
exclude improvements in efficiency, with or without 
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adjustments in 


capacity utilisation, will tend to 

53 

underestimate the contribution of capital to growth' . 

Furthermore, in the cost method, the efficiency 

improvements are excluded from the measure of capital 

stock, therefore, there is no logic in carefully taking 
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into account efficiency decline through ageing. In 

case of underdeveloped countries, the use of gross 
measure is all the more justified, because, as has been 
pointed out by Rosen, capital stock is often used at 
approximately constant level of efficiency for a period 
far beyond the accounting life measured by normal 

depreciation until it is eventually discarded or sold 
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for a scrap. 

The use of the gross stock of capital is also based 
on an unrealistic assumption of constant efficiency of 
capital assets throughout their lifetime. The usual 
choice is still in favour of the gross stock on account 
of the fact that correct index of capital services will 

generally be closer to the gross stock than to the net 

56 

stock index. 

What has so far not been borne in mind is that in 
the study of technological change it is not the stock of 
capital but the services due to it that have to be 
treated as a factor of production. Extreme difficulty 
in measuring the capital services leaves us only with 


93 


the choice of 'a less utopian estimate of stock of 
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capital goods in existence' as a proxy. However, we 

should note that what belongs to a production function 

is capital in use, not capital in place', Therefore, 

capital stock in existence should be corrected for the 

degree of utilisation. Solow and some other economists 

have used the percentage of workforce unemployed as a 

measure of underutilisation of capital stock. This 

approach has been criticised, particularly by Kennedy 

and Thirlwall who feel that the percentage of workforce 

unemployed may not always be represen tative of the 

unci©f^utii,lis3tion O'f Futrtherj it is 3 lso *fslt 

that ‘there is no adequate substitute -for a direct 

measure of unemployed capital'.^® Kendrick does not 

favour adjustment of capital stock for the rates of 

utilisation prefering these to be reflected in the 

changes in productivity ratios because, capital stock, 

unlike labour force, is available for the productive use 

always. Denison also does not favour such 

adjustment. Besides, the available estimates of 

capacity utilisation for Indian manufacturing are not 

<S3 

suitable for productivity analysis. 

There still remains the problem of whether capital 
measure should include working capital or not. In other 
words, should total productive capital or total fixed 
capital be taken as a measure of capital input. Latter 
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concept has been used in many studies on 
64 

manuf acturing . On this question, Rosen is o-f the view 

that 'the relation of working capital to industrial 

output and growth is -far less in-fluenced by 

technological -factors (especially the substitutability 

of labour and capital ) than the relationship of fixed 

A5 

investment to output'. Similarly, Sinha and Sawhney 
argued that 'while the importance of working capital to 
industrial productivity cannot be denied, the inventory 
and cash holdings are more often determined by supply 
and market expectations than technological pipeline 
requirements and have, therefore, far less bearing on 
productivity than fixed investment'. Apart from these 
theoretical arguments, the peculiar composition of 
working capital makes it very difficult to arrive at 
suitable price index for applying price corrections to 

U .4 

such data. 

<ii) Available Estimates o-f Capital Input -For Uttar 

Pradesh: Total stock of fixed assets at a particular 

. ^0 

time may be measured either through direct approach 

or al ternatively , through the use of Perpetual Inventory 
69 

Method (PIM). Considering the feasibility aspect, the 
use of the latter approach is made in the present 
context. Two variants of PIM exist, of which the first 
consists of constructing a fairly long time series of 
capital formation at base year prices and cumulating the 
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■figures year by year. Second variant consists of 
obtaining the estimates of the bench-mark capital stock 
at the base period prices and then carrying it backwards 
or forwards on the basis of the estimated capital 
formation at the base year prices. Therefore, to 
prepare the series of capital input through Pin, one 
requires <i) the estimate of bench-mark capital stock at 
constant prices or fairly long series of capital 
formation at constant prices on the basis of which 
bench-mark estimate can be prepared, and (ii) yearly 
figures of gross fixed capital formation for the period 
under consideration at the base period prices. 

At all-India level, estimates of both gross and net 
70 

capital stock for different points of time, as well 

as a long series of both gross and net capital 

formation is easily available. Problems faced in the 

estimation of capital formation at the State level is an 

important cause of shortage of such information. The 

only approach feasible for measuring gross fixed capital 

72 

formation at the State level is expenditure approach. 

However, this approach too is not without difficulties, 

as it may not always be easy to estimate the State-wise 
73 

expenditure . 

Some attempts have, however, been made to provide 
estimates of both capital stock and capital formation at 
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the State level including Uttar Pradesh. Net capital 
stock estimates -for registered manu-f ac tur ing based on 
ASI data have been provided by Dholakia^^ -for 1960-61 
and 1970-71. Asset-wise (not sectof — wise) series o-f 
gross capital formation for the State covering the 

period of 1960-61 to 1972-73 have been prepared by R.N. 
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Lai. Similarly, the estimates of net capital 
formation have been prepared by the perspective Planning 
Division of the State Planning Institute, Uttar 
Pradesh . 

However, we could hardly make use of the above 
estimates in the present study for several reasons. Net 
capital stock estimates by Dholakia and net capital 
formation estimates of the State Planning Institute 
could not be used, as gross fixed capital has been 
taken as a measure of capital input in our study. 
Depreciation, as given in the data sources is not 
indicative of true capital consumption, but the above 
studies have relied on the data of depreciation as given 
in ASI. Lai's estimates have not been used primarily 
for two reasons; (i) sector — wise information is not 
available (ii) time period covered is not sufficient to 
prepare even the estimate of bench-mark capital stock. 
Besides, these studies provide information for the 
manufacturing sector at the State level , while we 
require estimates at the disaggregative level also. 
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(iii) Methodology -for Capital Estimation in the Present 

Study: We have, therefore, prepared our own estimates 

o-f bench-mark capital stock and the fixed capital series 

based on this, for the total" manufacturing sector at the 

State and regional levels and for twenty industry 

groups. Gross fixed capital stock at constant prices 

has been taken as a measure of capital input in the 

present study. However, what is reported in AS I 

represents the depreciated book value of capital assets. 

In other words, ASI fixed capital data for any 

particular year represents a simple aggregation of 

expenditure on capital assets, valued at historical 

prices and adjusted for corresponding annual 

depreciation charges. Therefore, for any meaningful 

economic analysis, these figures need to be adjusted 

simultaneously for both price change as well as 
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arbitrary depreciation charges. 

For estimating the capital input series, we have 
made use of PIM. To this end, we need the estimate of 
the capital stock of the bench-mark year at constant 
prices and the gross investment series at the constant 
prices of the base year for the subsequent years. The 
figures of the fixed capital for 1974-75 pertaining to 
total manufacturing sector at State and regional levels, 
as well as for twenty industry groups compiled from ASI 
give us the depreciated book value of assets at the end 
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o-f 1974-75. This includes capital goods of different 

vintages purchased at different points of time. 

Estimating the replacement value of these assets from 

their book value requires (i) an estimate of cumulative 

depreciation to get an estimate of gross fixed assets at 

purchase prices, and <ii) an idea of the time pattern of 

the acquisition of these assets for making appropriate 

7S 

price adjustments. 

To meet the first requirement, we need to have an 

idea of the ratio of gross-net fixed assets for the year 

1974-75. From the RBI Bulletin, we obtained the 

combined balance-sheet of 1650 public limited companies 

classified into different industry groups. From these, 

the gross-net ratios were obtained. The classi f ication 

of the industry groups in these balance sheets suited to 

our needs as it more or less corresponded to ASI two 

digit level classification. Where problems were faced 

the ratio of the nearest industry, in the sense of 

product and process was applied to the industry for 

79 

which the ratio was not available. Here, we should 

note that the ratios available from the above source 

pertain to all-India level and their use without some 

80 

adjustment would be unjustified. However, as no such 

information is available at the State level, we had to 

make use of gross-net ratio of all-India level, with 

01 

some crude adjustment. The ratios, thus obtained, 
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were applied to the book value figures to get an 
estimate of gross fixed assets at purchase prices 
existing at the end of 1974-75. The ratios of gross-net 
fixed assets for the total manufacturing sector at the 
State level were also applied to the total manufacturing 
sector of all the five economic regions of the State. 
Further, necessary adjustments were made in these ratios 
before using them for different industry groups. 

Regarding the second problem, we wanted to have an 
Idea about the time pattern of the acquisition of fixed 
assets. However, no such information was available at 
the State level. From the report entitled ‘Growth of 
Factories in Uttar Pradesh learn that mostly 

traditional industries existed in U.P. prior to 
independence. In the absence of reliable data base, the 
actual amount of capital invested in various factories 
of Uttar Pradesh, for the period prior to independence 
could not be procured from the above report. However, 
considering the backwardness of the State economy, we 
safely assumed that the assets existing in 1974-75 would 
have been acquired only after the initiation of the 
First Five Year Plan, i.e. 1951,®^ This has enabled us 
to further assume that the existing assets of 1974—75, 
thus, have a life of 23 years. Now remains the problem 
of converting these figures to 1974-75 prices. As in 
many other studies, we might have inflated the assets 
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acquired be-fore 1974-75 by the average price index. oi 

1951 to 1973-74, but, as pointed out earlier, book value 

■figure o-f the year 1974-75 represents an assortment of 

capital goods acquired over the past years. 'Hence 

applying a blanket price correction to this figure would 

not have solved any problem'. Keeping the 

availability of data in mind, a two-step procedure was 

applied for the price adjustment of bench-mark capital 

stock. As we have already seen in the section of data 

sources, we get the detailed information on industry- 

wise data for Uttar Pradesh for the years 1951 to 1960 

from CMI and thereafter from AS I . Due to 

incomparabi 1 i ty on account of classification and 

coverage at the levels of total manufacturing sector, as 

well as industry groups, data from CHI were not taken. 

However, from 1961 to 1974-75, we procured the yeaf — 'Wise 

data of capital and depreciation from ASI for total 

manufacturing sector of U.P. and also for five economic 

regions and twenty industry groups. From the yearly 

data, the net additions to capital stock (by subtracting 

the capital data for the year (t-1) from the capital 

data of the year (t) were calculated for 1962 to 1974- 
85 

75. The depreciation figures of the corresponding 

years were added to these net additions to obtain gross 
annual additions. These were, then, inflated by the 
respective yearly price indices (1974-75 = 100) to 

arrive at the gross additions at 1974-75 prices. 
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There still remains the problem of price adjustment 

8<b 

of gross assets acquired between 1951 to 1961. Year- 

wise data for the above period were not available since 

the data source for these years is CMI and the reasons 

of not procuring data from this source have already been 

pointed out. Therefore to get an idea of the gross 

value of fixed assets at purchase prices existing in 

1961, we deducted the cumulative total value of annual 

gross additions at purchase prices made during the 

period 1962 to 1974-75 from the estimated gross stock of 

07 

assets at purchase prices existing in 1974-75. Again 

the use of average price index for inflating these 

assets may not be correct, but the price index from 1952 

to 1961 (Appendix table-4.2) shows that the yearly 

behaviour of price indices has remained almost the same 

with some minor variations in latter three years. As a 

result;, the use of average price index of 1952-61 (base 

1974-75) is not expected to yield sign i f ican 1 1 y 

different estimates from yearly price adjustments. 

Therefore, pre-1962 assets were inflated by average 
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price index of 1952-1961 to arrive at the gross value 
of fixed capital assets acquired before 1962 ah 1974-75 
prices. To this figure, we have added the gross 
investments for 1962 to 1974-75 (at 1974-75 prices) to 
arrive at the base year capital stock at current prices 
for total manufacturing sector at the State and the 
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regional levels and also -far twenty industry groups. 

For the second step of PIM, we require the estimate 
of gross investments for subsequent years of our study 
at the constant base year prices. As already shown, 
from the book values of 1974-75 to 1985-86 we first 
obtain the net investment by subtracting previous years 
capital stock from the present years capital stock. To 
these figures, we have added the depreciation figures of 
the corresponding years to arrive at gross investment at 
purchase prices. This series was then deflated by price 
indices of the relevent years (with 1974-75 = 100) to 
get estimates of gross investment at 1974-75 prices, 
'Obviously, application of price correction to such a 
series is likely to have more meaning because each 
yearly addition to capital stock is likely to show 
greater homogeneity as compared with total book value in 
terms of quality, vintage and prices,’. Finally, the 
series of gross fixed capital stock at 1974-75 prices 
for the period 1974-75 to 1985-86 is derived by 
cumulatively adding to the bench-mark capital stock, the 
gross additions at 1974-75 prices for the subsequent 
years. 

The price index used for deflating capital input 
series was the Price Index of Machinery and Transport 
Equipment of India. Obviously, a weighted price index 
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(the weights being the shares o-f di-f-ferent categories of 

assets in total -fixed assets) would be a better index 

■for price adjustment. In contrast to the all-India 

level, where the category-wise breakup of assets into 

(a) building and construction (b) plant and machinery, 

and (c) tools, transport equipment, etc, is available, 

such break-up is not available in the ASI published at 

the State level. An attempt to provide such weighted 

price index at the State level (including U.P.) has been 
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made by Dholakia. We could not make use of these 
indices in the present study, as indices were available 
only for the period 1960-61 to 1970-71 (based on 1960—61 
prices) . 

2. METHODOLOBY OF THE PRESENT STUDY 


'''An investigation into the technological change and 
development of organised industrial sector has been 
carried out at the State as well as regional levels 
through the present study. The State level analysis 
incorporates manufacturing sector as a whole and twenty 
two-digit industry groups. Further, for purposes of 
convenient and meaningful analysis, all the twenty 
industry groups have been divided into four categories 
(i.e., highly capital intensive, medium high capital 
intensive, medium low capital intensive and low capital 
intensive), in terms of capital— labour ratio slabs in 
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descending order re-fering to 1985-86, the? -final year of 
the time period considered -for the study., To explain 
■further, i -f A, B, C and D denote the lower limits of the 
intervals in descending order, then A and C were 
obtained as arithmetical mean values of the capital 
labour ratios for the industry groups falling 
respectively above and below the State level 
arithmetical mean (X or B in our case). The value of D 
was obviously the lowest value of capi ta 1 - 1 ahour ratios 
across the industry groups. The four categories, thus, 
arrived at were constituted by the industry groups 
falling between (i) A and above; (ii) B and A; (iii) C 
and B; and (iv) D and C ( category-wi se capi ta 1 - 1 abour 
ratios for different industry groups are presented in 
Appendix Table - 4.4). At the regional level, our 

analysis is confining to whole of the organised 
manufacturing sector of the five economic regions 
<namely, Western, Central, Eastern, Hill and 
Bundelkhand) only. 


Most of the research on technological change aims 
at isolating a shift in production function with the 
movement along it. While the latter is termed as 
■factor substitution', the former is taken to be an 
indicator of 'technological progress', which enables 
more output to be produced for unchanged quantities of 


inputs. Technological progress can be measured through 
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productivity and production -Function approach, both of 
which have been used For the empirical analysis in the- 
present study. 

2.1 Partial Productivity and Capital Intensity 


Partial 

productivities 

can be 

obtained as a 

ratio 

of output 

to an input. 

Most 

commonly used 

are 

produc tivi ti 

es of labour and 

capital 

, which are co 

mputed 


as foil ows ! 


PpL = Q/L ; PpK = Q/K 

where PpL and PpK represent partial produc tivities of 
labour and capital. While labour and capital 
prod-uc t i V i t ies indicate efficiency in the use of these 
inputs, the changes occurring in these are generated by 
various economic forces interacting simu 1 taneous 1 y . 

Besides these, capital labour ratios (K/L) haves 
also been computed to get an idea of capital - deepening 
over the period and its relationship with capital and 
labour productivities. 

2.2 Total Factor Productivity Index 

Total factor productivity index or the index of 
9 1 

'technical progress' as it is often referred, gives us 
an idea of overall efficiency in the factor use. This 
index measures the output per unit of capital and labour 
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combined. For empirical purposes, we estimated 
Kendrick, Solow and Translog indices of total factor- 
productivity . 


(i) Arithmetic Index-. was proposed for the first time 
92 

by Kendrick. This index is based upon the linear 

production function of the form; 

Q=aL+BK ...(1) 


where Q, K and L represent output, labour and capital 
respectively and <=< and 13 are constants. 

Based on the production function of the form (1) 
and Euler's theorem the productivity index, A can be 
derived as follows: 

Q=A(woL+roK) ...(2) 


or 


A = Q/(woL + roK) 


.. .(2a) 


where wo and ro are the prices of labour and capital in 

the base year. The above relation can be seen as a 

distribution equation and the index derived from it 

(i.e. A) compares the output of a particular period with 

the output that would have been produced by the 

93 

resources working at their base year efficiency. 
Being based on Euler's theorem and assuming constant 
returns to scale, perfect competition and payment to 
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•factors according to their marginal products, the 
productivity index in the base year will be equal to 
one . 

Alternatively, we can write (2a) as: 

A = Q/Qo/ao (L/Lo) + 6o (K/Ko) ...(3) 

The above relation shows that i-f all variables are 
expressed as index numbers with common base period, the 
weights can be expressed as -factor shares oto and 

Inspite of the compu ta tiona 1 simplicity, this index 
being based on linear production function implies that 
the marginal products of inputs are independent of the 
quantities of inputs and that capital and labour are 
perfect substitutes in production, which seems hardly 
tenab 1 e . 

<ii) Gt?ometric Index : 
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Put forward by Solow, the geometric index is far 
superior to arithmetic index as it al lows prices of 
inputs, and therefore, their marginal products to vary. 
Based on the assumption of Hicks - neutral and 
disembodied technical change, -this index is based on the 
production function of following form; 

Q = A(t) f (K,L) ... (4) 
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with A(t) measuring cumulative effect of shifts- 
overtime. Differentiating (4) totaly with respect to 


time, we get 


9Q 3A 


3f 9 k 


- f (K,L) + A ^ 


3£ 9l 

ar. at 


) ..(5) 


taking 9Q/3t = Q' and so on, (5) can be rewritten as: 


A* f (K,L) + A-||- K- A II L* 


. . ( 5a) 


and dividing(5 a) by Q, we get 

g* = OiiLdii + A ^ 41- + A If- -4- ... (6) 

^ Q aK Q aL Q 


Now assuming that competitive conditions prevail 
and factors are paid their marginal products, we have 
aO/aK =r/p and 3Q/aL = w/p • Since (aQ/aK)(K/Q) is the 
share of capital, and (aQ/3L)(L/0) is the share of 
labour, w , by substituting these into equation (6) 
(note that SQ/aK = A. af/a k and a Q/a L = A.af/BL ) we 


Q’ A" 


'k K 


X L 


and A/A is obtained as 


A'_ 0* _ „ JL. 
A Q " K K 




its discrete -form being 


Aa 


Q 


w,. 


Ak 

K 


w. 


Al 


. . - ( 8a ) 


with time series data on output, capital and labour and 
the shares o-f capital and labour, one can obtain AA/A 
as a residual which gives us the index oi tec lino 1 og i c a 1 
change . 

Assuming that constant returns to scale prevail, we 
have \}^ + Wj^=lor dividing equation 
(8) by L, and letting Q/L = q and K/L = k , we obtain 


q 

q 


A* 


k* 


+ w 


K. 


... (9) 


Transposing and writing in discrete -form, we have 


AA 

A 


^ _ 
q 


w, 


Ak' 


(9a) 


From the time series o-f value added per person, 
capital per-person and the share of capital in value 


added, we 


can estimate AA/A series. Arbitrarily, 


setting the initial years index as one, the A(t) series 
be derived from the following identity: 


can 


A (t + 1) = A(t) [1 + 


AA 


] ... ( 10 ) 


Both Solow and Kendrick indices are based on the 


homogeneous production function. Under the conditions 


of competitive equilibrium, the two indices are 
equivalent for small changes in outputs and inputs. 


(ixi) Divisia ~ Translog Index: Francois Divisia in 


1925-26 
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developed an index number formula 


that 


possesses certain very desirable properties. This index 
satisfies both the time and factor reversal tests. 
Besides, this index also has the reproductive property, 
such that a Divisia index of Divisia indices is a 
Divisia index. As an extension, the Divisia index of 
technical change was introduced by Solow in 2957. The 
need for a discrete approx ima tion of continuous Divisia 
index was met by developing the translog index based on 
translog production function. This function is 

characterised by constant returns to scale and variable 
elasticity of substitution. Besides, this function also 
does not require the assumption of Hicks neutrality. 
While satisfying both the time reversal and factor 
reversal tests, translog index does not possess the 
reproductive property of the Divisia index. 

For the description of the Divisia index we start 
with the production function of the form described 
below characterised by constant returns to scale: 

Q = f (K, L, T) . . . ( 11) 


1 1 1 


where Qj K, L and T denote output, capital input, labour 
input and time respectively. Defining output price as p 
and pirices of capital and labour inputs as r and w, 
respectively, the share of two inputs in the value of 
output can be defined as: 


K 


. V.= . 


PQ 


^ PQ 


1 he conditions for producers eguilitarium require 
that each value share should be equal to elasticity of 
output with respect to that input, such that 

~ Sin K L/T) .... (12) 


V = AIIL-Q 


L = T) 


. • • . (13) 


and under constant returns to scale the elasticities and 
value shares sum to unity. 


The output and the inputs in the production 
function are the aggregates that depend an the 
quantities of individual outputs and inputs. Since the 
aggregates are considered to be characterised by 
constant returns to scale, the proportional changes in 
all components of each aggregate result in the 
proportional change in the aggregate : 

... (14) 

K = K (Kj^, K^) ... (15) 

... (16) 
r 
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Q = Q (Qj^/ Q2 


El — L 1^2 


correspond ing to these, there are (p^, p 2 P,ti ) output 

prices capital prices and (wj, wp ..... 

Wp) labour prices. Denoting as Qj^ , Kj and L)^ the set 
a-f outputs and set of two inputs and pj^ , rj and w^- as 
their corresponding prices we can define the share of 
individual components in corresponding aggregates as : 

_ pi Qi ain Q / , , 

SQ _ — := ^ ( 3 ^ = 1^2 ...m .(17 

^ pQ 31n 

VK. = n-12 = al n j (. = 1,2 n) (18) 

j rk 3 ln ^ ^ •••"' .liO) 


VL, 


wK^ = l Tr4 - <« = 1,2 ...p) .(19) 


9ln L 


K 


where SQ^ , VKj and VLk are the shares of ith j th and 
kth component of output, capital and labour in their 
respective aggregates. Here too, the condition of 
producers equilibruim requires the equality between the 
value shares and elasticities of corresponding aggregate 
with respect to its individual components. Further, 
under constant returns to scale the elasticities and the 
value share for each aggregate sum to unity. 


And now we can define the rate of technical change 


as the growth of output with respect to time 
capital and labour input constant 


holding 


3ln Q 
“It 


(K, L, T) 


. . . ( 20 ) 


now di-f ferentiating totaly expression (11) w.H;h respect 
to time we have 


Q - V d In K d In L , , 


dT 


K 


Thus, under constant returns to scale, the rate of 
technical change can be expressed as the rate of growth 
of output less a weighted average of the rates of growth 
of capital and labour inputs, with weights being the 
corresponding value shares. And in this expression, Vj 
represents the Divisia quantity index of technical 


In the 

above 

expression 


d In 
dT 




In Qi 
dT 

.. (22) 

d In 
dT 

_K 

= 2vk . 

D 


In Ki 
dT 

.. (23) 

d In 
dT 

_L 

= Evl, 
k 


In Lk 
dT 

.. (24) 


where the rate of growth of each aggregate is the 
weighted average of its components; the weights being 
the corresponding value shares. The above eqLiations 
(2:;^,(23) and (24) demons trate the Divisia quantity indices of 
output, capital and labour respectively. 
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Further , on the price side, under constant returns 
to scale, a necessary condition far producers 
equilibrium requires that the price of output and two 
inputs are consistent with equality between the vr3lue of 
output and the sum o-f the values of capital and labour 


input: 


pQ = rK + wL 


( 25 ) 


I 


Given this equality, price of output can be 
expressed as a function of the prices of capital and 
labour inputs and time, such that 


P = P (r, w, T] 


. ( 26 ) 


This is the price function. Similarly, the price 
of each aggregate can be expressed as a function of the 
prices of its components. From the point of view of 
price function, the rate of technical change can be 
defined as the negative of the growth of price of output 
with respect to time holding the input prices constant ; 


(r, w, T) 


.. ( 27 ) 


d In r 
dT 


d In w 


( 28 ) 



Equation (28) shows that the rate of technical 
change can be expressed as the rate of growth of a 
weighted average of input prices less the rate of growth 
of price of output, where the weights are given by 
c or r e s> pon d i ng value shares. This is the Divisia price 
index of technical change. It is to be noted again that 
in the above expression each aggregate price index is a 
weighted average of its components, so tl^at, 



In 



dT 


L 

In 

r 


dT 


d 

In 

w 


dT 


= ZVK 


SVL, 



In pi 


dT 

1 . 

In rj 


dT 

6 

In wk 


dT 


. ( 29 ) 
. ( 30 ) 

• ( 31 ) 


these are referred to as Divisia price indices of 
output, capital input, and labour input. 


For application to the discrete analysis, an 

approximation of continuous Divisia index known as 

translog index is used. This index is based on translog 
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production function which naturally accommodates 

discrete time analysis. This function assumes constant 
returns to scale but elasticity of substitution is 
allowed to diverge from unity. The function can be 
written as follows; 


1 16 


In Q = a +a in L -hxk In K +a^T + 1/2 6 „„ (InK)^ 

O L i K r\ 

+ (InK) (InL) + InK + 1/2 6 

(InL)^ +3j.^ InL.T + 1/26^^ ...(32) 

constant returns to scale require that 

aK-i-aL=l; 6KK+ 6KL= 0;aKL+6LL=0, 

and the index derived therefrom can be written as 

Ain Q = (Ain K) + (Ain L) + . . (33) 

and by transposing we get 

= Ain Q - [V^ ( Ain K) + ( Ain L)3 . . . ( 33a) 

i k\ Jj “ 

where 


A 

In 

c 

1 — 1 

II 

o 

Q(T) 

- In 

Q 

(T-1) 

..(34) 

A 

In 

K = In 

K(T) 

- In 

K 

(T-1) 

. . ( 35) 

A 

In 

L = In 

L(T) 

- In 

L 

(T-1) 

. . ( 36) 


and 


\ 

[Vj^ (T) + 

(T-1) ] 

..(37) 

V, = 1/2 

[V^ (T) + 

(T-1) ] 

. . ( 38) 

Thus, the 

average 

trans 1 og 

index of 

tec hn ica 1 

change, Vj, can 

be obtained as the 

di f f erence 

between 

successive logarithms of 

output less 

a weighted 

average 


of the differences between successive logarithms of 
capital and labour inputs, with weights being given by 
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1 0 1 

average value shares. Similarly, one can extend the 

methodology to -formulate translog indexes of output and 
inputs as the weighted averages of the rates of growth 

r • .102 

of their components. 

2.3 Production Functions 

Production function is a relation that describes 
the transformation of a set of inputs into output. 
Specif ical ly , it shows how maximum output is obtained 
from given set of inputs in the existing state of 
technological knowledge. By estimating the parameters 
of a production function, one can measure all the 
elements of technological change, such as, the 
efficiency of the technology, the economies of scale, 
the capital intensity of technology and the elasticity 
of substitution. 

The production function is basically a 
microeconomic concept. Defining for the firm, we may 
write 

Q = f (K, L) . . { 39) 

where Q is output, K and L are capital and labour 
inputs. Neo-classical theory borrows the same concept 
and applies it to the economy as a whole. However, here 
Q, K, and L now became aggregate output, aggregate 


capital and aggregate labour, respectively, 


The 
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assumptions inherent here (in the microeconomic as well 
as macroeconomic models) are : profit maximisation for 
cost minimisation) given demand and factor prices; 
perfect competition in both factor and product markets, 
so that the industrial units are price takers; free 
availability of tec hno 1 og ica 1 knowledge; supply and 
demand generally is in equilibrium; and factors are paid 
equal to their marginal products which are used as 
weights in combining them. At the macro level, some 
additional assumptions have to be made. It is often 
assumed that constant returns to scale exist and 
technical change is neutral. 

(i) Properties o-f the neo-classical production -function: 

A well behaved production function must fulfil certain 
neo-classical criteria. The production function Q = 
f<K,L) is single valued, continuous and (at least) twice 
differentiable. The first and the second partial 
derivates of the independent variables with respect to 
the dependent variable in the above function can be 
written as 

3K “ ^L' S' k2 ^kk sir? " ^LL 

The Tirst condition requires that 

"l ^LL < 0 
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which ensures that the marginal products o-f two inputs 
are p)ositive and decreasing. This means that althotjgh 
the marginal product o-f a factor is positive, it 
declines as more of that factor is applied, kec'ping 
other factors constant. 

Secondly, a production function should exliibit any 
degree? of economies or diseconomies of scale. Consider 
increasing the independent variables in the above 
function (i.e. K and L) by some constant, say A , tlien 
the output will increase times 

f (^K, ^L) = X" f (K, L) = X" Q 

where n gives the degree of homogeneity. If n = 1, the 
production function is .said to be homogeneous of degree 
one or linearly homogeneous. A linearly homogeneous 
production function exhibits constant returns to scale, 
the increasing or decreasing returns to scale are 
indicated depending on whether n^l . An important 
property of the homogeneous function is given by Euler s 
theorem, which says that the sum of first partial 
derivcitives weighted by the quantity of the factor is 
equal to output times the degree of homogeneity, thus 

fj^K + f^L = n Q 

and in case of linearly homogeneous function (i.e,, 
n=l), exhibiting constant returns to scale, product gets 
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exhausted it each -factor is paid its marginal product 
(represented by first partial derivative), so that 

f^K + = Q 

Further, coming to the relation between inputs 
themselves, we have an isoquant which expresses one 
input as a function of another, for a given output. In 
other words, an isoquant represents the most efficient 
combinations of factors that give rise to same level of 
output. For different levels of output there are 
different isoquants. Since the equation of isoquants is 
Q = f(K,L> and since on same isoquant, output remains 
unchanged we have f(K,L) = 0. Taking the total 
derivative of the above gives 

d Q = d K + dL = 0 


Since the output does not change as we move along 
an isoquant, the marginal rate of substitution, R 
(represented by the slope of isoquant) from above is 

given by 

R = 


dK 

dL 


fL 

fK 


This is assumed to decrease as substitution 
proceeds giving an isoquant that is convex to the 
origin. Marginal rate of substitution can be applied to 
estimate a very important parameter i . e . elasticity of 
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substitution (a-). Elasticity o-f substitution can be 
defined as a propor t iona te change in the factor input 
ratio as a result of a proportionate change in the 
marginal rate of substitution, and measures the ease of 
substitution between factors. 

(ii) Types o-f Production Functions: There are atleast 

four main types of production functions, differing from 
each other on the basis of the value of elasticity of 
substitution that they assume. These are Cotab-Douglas 
production function, Constant Elasticity of Substitution 
(C.E.S) production function, Leontief or Input-Output 
production function and Linear Programming production 
function. Cobb-Douglas production function assumes a~ to 
be equal to one, whereas Leontief production function 
assumes to be equal to zero. On the other hand, 0 “ is 
assumed to be infinite <«<?) in Linear Programming 
production function. It is only the CES production 
function which allows <r to take any constant value from 
0 too-. Therefore, it can be seen that Cobb-Douglas, 
Leontief and Linear Programming production functions are 
all special cases of CES production function. The most 
widely used are the Cobb-Douglas and the CES production 
functions. 

(a) Cobb-Douglas Production Function’. was introduced 
by Charles Cobb (a mathematician) and Paul Douglas (an 
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economist ) 
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in 1928, to test the marginal productivity 
theory and neo-classical assumptions o-f constant returns 
to scale. Tinbergen in 1942 -for the -first time 
introduced the exponential time trend in the^ function to 
estimate technical progress as a separate item. Due to 
its computational simplicity, this function came to be 
widely used to measure technological change in different 
countries . 

The unrestricted Cobb-Douglas production function 
for two factors may be written as 

Q = A l”' K ® • . i^O) 

where Q is output, L and K are labour and capital 
inputs, A is the efficiency parameter and a and (3 
represent the elasticity of output with respect to 
labour and capital respectively. A, c< and (3 represent 
the constants to be tested empirically. The simplicity 
of the function is that it becomes linear in its 
logarithmic form. Thus, the log transf ormation of (40) 
becomes 

log Q = log A + a log L + 3 log K .. (41) 


It can be shown that Cobb ~ Douglas production 
function fulfils all the criteria of well behaved neo- 
classical production function. Homogeneity of the 
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function can be tested by making proper t lona te change in 


each input 


f (XL, Xk) - A (Xl)° (XK)® = AX“ l“ X® K® 


= X“+® (A l“ K®) 


X“+® 0 


with a+R providing the degree of homogeneity. The 
returns to scale will be increasing, constant and 
decreasing depending on whether a+B ^ 1 • 

Uif f erentiat,! ng (40) partially with respect to 
capital and labour we can obtain their respective 
marginal products 

|2 = ,A l"-! k® . a (3), 

42 = B A l“ k®'*- = B (|) 

3 K K 

and assuming a and 0 are positive constants smaller than 
one, such that 0<a<l and 0<(3<1 the marginal products of 
K and L are positive. Taking second derivates of output 
with respect to K and L in(40)(i.e. differentiating the 
marginal products of K and L shown above) we get 


3^Q 


a(a-l) A =a (a- 1 ) (^) / 


=B (6-1) A l“ = 3(6- 1) {§ 7 -) 

9l? 
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which is negative since 0<a<l and 0<[3<:i. Tlierefore, 
Cobb-Douglas -function shows marginal products that are 
positive and decreasing. 


The marginal products can be utilised to derive the 
elasticity o-f output with respect to K and L. This is 
given by the percentage change in output with respect to 
the percentage change in inputs (K,L) so that we have 

IQ/Q - 9Q l 


noL 


3l/L 


SL 


a 9 Q K 

Q = FK • Q 


By substituting 


3Q 

3L 

we have 

n QL 


Q a 9Q 

“l Ik 


<“f) ■ 5 = “ 


= a Q 


K ' 


and 


n QK = (3 |) . I = 3 


Thus, in Cobb-Douglas function a and (3 represent 
elasticity of output with respect to labour and capital 
and the sum of two elasticities is equal to elasticity 
of scale. (This relationship is known as Wicksell- 
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Johnson theorem). 


Further, marginal products can also be used to 
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derive the marginal rate of substitution R between two 
-f ac tors , 




6 L 
a ■ K 


This can be used in the derivation of elasticity o-f 
substitution that is given by 

a = c3(K/L)/(K/L) 

dR/R 

and -from the above we have 

® = (|) ■ („-) 


Substituting dR and R in the equation giving a we 


have 


a = 


d(L/K) (K/L) /6 , ,L. - 

dfL/K) (ti /« ) ^ 


so that in case a-f Cobb-Douglas -function, elasticity o-f 
substitution will always be equal to one. 

To measure the ’ technological progress' an 
exponential time trend may be incorporated in the 
function so that equation (40) now becomes 


At ® 6 


• (42) 


where A is the rate of exponential technological 
progress. Taking log on both sides of equation (42), we 


log Q = log + a log L +B log K + Xt .. (43) 


have 


and its stochastic t ormu 1 a t ion being 

log Q = log Ao +a log L +0 log K + xt + u ..(43a) 

where u is the random error term. Equation (43a) can be 
estimated with the help of technique of ordinary least 
squares. Technical change may manifest itself by 
affec.ting either A, a and 8 or it might lead to entirely 
new production function. However, the coefficients of 
this function may not change always only on account of 
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technological change. The sum of capital and labour 

coefficients provides an estimate of returns to scale. 
Thus, we have increasing, constant and decreasing 
returns to scale depending upon whether a+8 ^ 1 . 

The results derived from above relation may not be 
precise due to the problem of mu 1 tico 1 1 inear i ty between 
the independent variables. To avoid this ratio form of 
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Cobb'-Douglas production function under the assumption 
of constant returns to scale can be estimated 

log (Q/L) = log A + B log (K/L) + Xt + p .. (44) 

To allow for variable returns to scale we introduce 
the coefficient of log (L) in equation <44) so that we 
have 

log (Q/L) = log A + 0 log (K/L) + m log (L) 

+Xt + u . . ( 45) 

where m provides for returns to scale and its value is 
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equal to (oc+/3-l). A positive value o-f m indicates 
increasing returns to scale and a negative value is 
indicative o-f decreasing returns to scale. 

The most important shortcoming of Cobb-Douglas 
production function is that it assumes elasticity of 
substitution to be equal to one, which may not always be 
true. The Constant Elasticity of Substitution 

production function, which is a methodological 

improvement over Cobb-Douglas production function is 

subsequently discussed in detail . 

(b) Constant Elasticity o-f Substitution Production 
Function : As already painted out, Cobb-Douglas 

production function is based on the restrictive 

assumption of unitary elasticity of substitution. 

Elasticity of substitution is a crucial parameter, 
particularly in case of the underdeveloped countries as 
it is important not only in determining the pattern of 
resource allocation and relative distribution of income 
among other things, it also has important implications 
for employment generation. High elasticity of 
substitution is associated with high employment 
elasticiy of output. Besides, differences in elasticity 
of substitution between different sectors may be 
associated with the differences in the growth rates of 
these sectors. For example, an industry with high 
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elasticity of substitution usually will have a higher 
output rate compared to an industry with low elasticity 

10B 

of substitution. Constant elasticity of substitution 

production function (also known as SMAC function), put 
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forward by Solow, Minhas, Arrow and Chene^ry in 1961, 
allows elasticity of substitution to take any constant 

110 

value from 0 to oo . Working on the Internationa 1 

cross section data on twenty four industries for various 
countries, SMAC tested the following relation 


log (Q/L) = a + b log w + e 


(46) 


where w is the wage rate and € is the random stochastic 
term and b provides an estimate of elasticity of 
substitution (c). This relation assumes optimisation 
behaviour (or cost minimisation), the existence of an 
aggregate production function with disembodied technical 
change, the independence of <Q/L) from (K/L) (or capital 
intensity), no measurement errors in the variables and 

111 

no adjustment lags between (Q/L) and w. It was found 

out that for all industries, the value of b was 
signi f icantly different from zero, thereby rejecting the 
case of fixed coefficient Leontief production function. 
Further, in fourteen out of twenty four industries 
b(i.e., a) was found to be significantly different from 
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one at 10 percent or higher level of significance. 
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This led them to their path breaking -formulation of CES 
production function 

Q =Y [iSk"^+ (1 -6) ..(47) 


where Q , K and L are output, capital and labour, 
respectively and y ^ S , v and P are efficiency, 

distribution, homogeneity (or returns to scale) and 
substitution parameter, with elasticity of substitution 
( c ) being egual to 1/1+P. In the original SMAC version, 

V was taken to be equal to one so that constant returns 
to scale were imposed, but an independent derivation by 
Brown and deCani^^^ permits v to exhibit any degree of 

returns to scale. Neutral technical change may be 

-v 

incorporated in the function by putting 1 = . so 


thatC47)now becomes, 

Q = (1-6) L 


. (48) 


with A measuring the rate of exponential technical 
progress. In its more generalised form, the CES 
production function fulfils all the properties of well- 
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behaved production function. 

A major problem with CES production function is 
that its direct estimation through linear regression 
analysis is not possible, nor can one transform it into 
a linear form by taking logarithms, as can be done m 
case of the Cobb-Douglas production function. Further, 
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i-r 


the f)arameters of CES production function are highly 
sensitive to changes in data and measurement of 

variables. Indirect approaches to measurement have been 
suggested. We may use (i) Kmenta's approach, applying 
least squares to a linear approximation of the CES 
function (ii) step-wise procedure of estimating, first 
the ratio of the marginal productivity relations to 
obtain the estimates of P and <S in equation 47 and then 
using these estimates (of ^ and t) to estimate the 
remaining parameters i.e. v and f (iii) Bodkin and 
Klein's approach of non-linear maximum likelihood 
procedure; and (iv) Bayesian estimation technique, which 
combines knowledge about prior distribution of the 
parameters of the production function, and its 
stocheistic error term, using likelihood function similar 
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to Bodkin and Klein. Alternatively, we may consider 
the side relation between marginal productivity 
conditions and labour's share that may be derived from 
the CES function under the assumption of perfect 
competition and profit maximization. In case of 
constant returns to scale (v=l), marginal productivity 
for labour can be found out by partially dif f erentiating 
(47^with respect to labour, so that we have 

3Q _ /Qsl+P 


■ 












% 





which is equal to wage rate under the assumption of 
perfect competition. This yields the following relation 
log (Q/L) = a + 0 log ^ |j ..(49) 

where A-<rlog >,<r=l/l + P giving the estimate 

of elasticity of substitution and w denotes wage rate. 
This is the familiar SMAC regression equation referred 
to above in equation (46). Assuming constant returns to 
scale and neutral techno 1 og ica 1 progress (A) to occur, 
so that y ^ = Yq^ and (v=l), we have the function 

of the form shown in equation (48). Now = log , we 

can derive 

5-Og (Q/L) = A +0 log W + + P ..(50) 

where A = [( 1-a) log Yo - a log (1 - 6) } , and o = i/i + p 

However, suppose that there are non-constant 

returns to scale (with v=l ) the production function is 
of the form (47), the marginal product of labour now is 
3 q/9l = v<S(Q/L ).(0 

and equating it with the wage rate gives 

(Q/L) „ v/v+P. j.P(v-l)/v +P 

taking log on both sides we have 

0 V V P ( } 

log (-) = (- ) log (v6) + ( — ) log w log L 


tvJ 


write 


interpreting this as a stochastic relation we can 
the same as 


I 09 ( ) - A + 3^ log w + B log L + 


M 


.(51) 


.h... A . ( ) an. 

The value of (31 in the above relation gives us an 
idea of cr and the value of (32 gives an idea of economies 
of scale. 


RjScently many generalisations of the production 

functions have taken place. For example, the 

formulation of variable elasticity of substitution 

production function, where o- varies with relative shares 

of labour and capital,* representation of technology by 

profit/cost functions on the basis of duality theorems, 
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etc. Indeed, Kaldor has gone as far as rejecting the 
concept of production function in favour of what he 
calls ‘technical progress function'. Kaldor felt that a 
distinction between the movement along the production 
function and a shift in it is arbitrary and artificial, 
since improved knowledge is embodied in new equipment, 
the rate of shift of the function will itself depend 
upon the speed of the movement along it. However, in 
the absence of intensive explorations of these 
functions, it is very difficult here to provide 
justification for their wide usage. 
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While using any o-f the above mentioned measures o-f 
technological change, we must keep in mind that any 
misspec i -f ication or errors in estimating parameters of 
the aggregate production function - errors in the 
measurement of variables or due to ommission of relevant 
inputs - will spill-over to the measure of total factor 
productivi ty and technical change. 

Besides measuring technical progress through 
various measures, effort have also been made to assess 
the performance, mainly in terms of output and 
employment growth of total manufacturing sector 
separately for Uttar Pradesh, five economic regions, 
twenty industry groups and four identified categories of 
industry groups. As already stated, all the twenty 
industry groups have been divided into four categories 
on the basis of the capital - labour ratio of the final 
year. This kind of disaggregation is attempted with the 
hope that it would help in streamlining the analysis of 
the inter-relationship between technological change and 
development of the organised industrial sector both at 
the State and regional levels. 


rotates 


1. As per NIC-1970 classi-ficaticxi. 

2. Total registered industrial sector excluding 
industry groups 40 (Electricity), 41 (Gas and 
Steam), 42 (Water Works and Supply), 74 (Storage 
and Warehousing), 91 (Sanitary Services) and 96 
(Personal Services like laundry, cleaning, dyeing 
etc . ) . 

3. Under the group 20-21 (Manufacturing of Food 
Products) analysis is carried out separately for 
Sugar, Khandsari and Gur (206,207) and Edible Oil 
(210,211) owing to their importance in the context 
of Uttar Pradesh. Further, for industry grcxjp-wise 
analysis we have disregarded Repair Services (Group 
97) due to non-comparability of time series? data. 

4. Aggregated data of organised manufacturing sector 
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Technological Change and Development o-f Organised 
Industries in U.P. : State-Level Analysis 

Indeed, Uttar Pradesh is relatively an 
industrially backward State. However, we notice that 
since dawn o-f the Seventies, there has been a gradual 
improvement in the situation.^ This is mainly due to 
an increase in the inves tmen t effort ac com pan i ed by 
expansion of promotional and protective measures 
particularly since 1974—75 onwards, effecting a 
favourable environment for growth. Being a poor State 
charac terised by the shortage of capital, it is 
imperative that the scarce resources are utilised with 
optimum efficiency. 

Giving due weightage to the above state of affair, 
the present chapter aims at measuring and analysing the 
relationship between technological change and 
development of organised industries in U.P. during the 
period : 1974-1986. The chapter is divided into three 
sections. The first section deals with the measurement 
of technological change in the organised manufacturing 
sector of U.P,, twenty industry groups and also four 
categories of these industry groups delineated on the 
basis of capital intensity or capital-labour ratio. In 
the second section, we have analysed the performance of 



organised industries, mainly in terms o-f output and 
employment growth. Finally, the last section is 
devoted to analyse inter-relationship between 
technological change and development ot orgatiised 
industries in U.P . during the reference period. 


MEASUREMENT OF TECHNOLOGICAL CHANGE: 1974-75 TO 
19B5-B6 


1.1 Trends in Partial and Total Factor Productivity in 
Organised Manufacturing Sector. 


To begin with, we would analyse the trends in 

partial productivities and capital intensity of the 

organised manufacturing sector in U.P. Increase in the 

partial productivity ratio signifies efficiency in the 

use of a particular input overtime. During the period 

under study we notice that labour productivity 

increased at the trend growth rate of 4.1 percent while 

capital productivity showed a deceasing trend of 0,13 

percent (statistically insignificant), as would be 

evident from Table - 5.1. Moreover during the same 

period, capital intensity registered a trend growth 

2 

rate of 4.24 percent. Since we noticed yearly 

fluctuations in the indices of all the three ratios, we 

have divided the entire period into two sub-periods and 

3 

have wiorked out average annual growth rates separately 
for each of the sub-periods so as to analyse the inter- 
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Table - 5.1 

Indices of Partial Productivity Ratios and Capital 
Intensity tor Organised Manufacturing Sector in Uttar 
Pradesh : 1974-75 to 1985-86 


Year 

Labour Pro 

Capital Pro- 

Capital 


due ti vi ty 

due tivi ty 

I n tensity 

1 

2 

3 

4 

1974-75 

100.00 

100.00 

100.00 

1975-76 

92.91 

91.81 

101.20 

1976-77 

96.46 

97.92 

98.51 

1977-78 

101.15 

105.77 

95.63 

1978-79 

107.45 

105.99 

101 .38 

1979-00 

101.91 

98.49 

103.47 

1980-81 

80.54 

84.02 

95.85 

1981-82 

82.39 

78.47 

105.00 

1982-83 

116.06 

102.68 

113.03 

1983-84 

137.08 

99.90 

137.22 

1984-85 

139.67 

93.05 

150.10 

1985-86 

168.03 

105.37 

159.47 

Trend Growth 

4. 101*» 

-0.130 

4.236* 

Rate 

(2.770) 

(0.158) 

(4.625) 

Average Annual 

Growth Rates 

(percent per annum)+ 

1974-75 to 1979-80 

0.53 

-0.076 

0.74 

1980-81 to 1985-86 

10.42 

2.20 

7.81 

1974-75 to 1985-86 

5.92 

1 .17 

4.60 


Source : Based on ASI Reports : Various Issues. 

Notes ; Figures in parentheses are t values of estimates, 
)K Significant at 1 percent level. 

)K)K Significant at 5 percent level. 

+ Simple average of annual growth rates. 



temporal differences. Sharp differences in the average 
annual growth rates of all the three types of ratios 
can be observed between the two sub-periods. During 
the first sub— period ( 1974—00) ■) we observe the modest 
growth in both labour productivity and capital 
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intensity, as against the modest decline in capital 
productivity. A sudden spurt in the growth rates o-f 
all the three ratios is observed during the second sub- 
period (1980-1986), The 10.^ percent average annual 
growth rate in labour productivity exceeded the 7.8 
percent growth rate in capital intensity and 2.2 
percent growth rate in capital productivity. Although 
the growth o-f capital productivity is less than the 
other two ratios, its average annual growth rate for 
whole of the period is -found to be positive (1.17 
perce?nt) in contrast to negative trend growtli rate, 
probably caused by significant yearly fluctuations. 

Generally, most of the earlier studies on the 

afor6)5aid subject observed increases in labour 

productivity accompanied by still greater increases in 

capital intensity and a considerable fall in capital 

productivity. It is asserted that most of the 

increases in labour productivity were due to capital 

deepening and the greater use of capital was not 

accompanied by significant technical progress, which 

might have prevented capital productivity from 
4 

falling. A fairly recent study (for the period of 

1967-82) on Punjab manufacturing found the similar 

movements in the three ratios, but in contrast to the 

above, the study identified increased wage rate as one 

5 

of the major factors of increased labour productivity. 
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The results of our study do not show similarities with 
the above studies, but like Gaidar we also -find that 
the trend growth rate of capital intensity is not much 
above the trend growth rate o-f labour productivity. 
This is accompanied by only slight ( insigni f ican t ) fc=ill 
in capital productivity. Our correlation results also 
go in -favour of this finding. While a highly 
significant coefficient of correlation ofo.9A is found 
between labour productivity and capital intensity, a 
slightly weak but significant correlation of 0,53 is 
also observed between the two partial productivities, 
pointing towards efficiency in input use or technical 
progress in the organised industrial sector. 

Besides, we also find some of the studies, where 

both capital and labour productivities have similar 

movements.® A recent study of the manufacturing sector 

in Karnataka for the period of 1968-77, found a decline 

in the two productivity ratios accompanied by 

9 

significant increases in capital intensity. On the 

other hand, a study in case of Maharashtra 
manufacturing found an increase in capital productivity 
accompanied by a decline in both labour productivity 
and capital intensity during 1969-76.^° Our results 
are somewhat different from the results of these 


s tud ies . 


An examination o-f cost ratios (Appendix Table 
5.1) indicates that a significant trend growth of wage 
rate is accompanied by an insign if ican t decrease in 
rate' of return (which simply measures surplus obtained 
afte'r deducting wage bill from value added, per unit of 
capital). High wage rate in the organised 
manuf ac turing sector might be one of the important 
reasons for increased capital intensity during the 
period of the study. 

As could be seen from various studies cited above, 
no general conclusion on overall efficiency can be 
drawn on the basis of partial productivities. 
Therefore, we have also estimated total factor 
productivity (TFP) indices for the organised 
manuf acturing sector of the State. The estimates of 
Kendrick, Solow and translog indices of TFP^^ are given 
in Table - 5.2. The trend growth rates of these 

indices are found to be 1.7, 2.42 and 1.27 percent 
respectively during the period of 1974-96. However, 
only Solow index is found to be significant at 10 
percent level. The trend growth rate of gross value 
added during the same period is noticed to be 6.56 
percent. Therefore, according to the three TFP 

indices, the contribution of technical change to output 
growth lies in the range of 20-36 percent. 
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Table 


5.2 


Indices of Total Factor Productivity tor Organised 
Manufacturing Sector in Uttar Pradesh : 

1974-75 to 1985-86 


Year 

Kendrick 

So 1 ow 

Translog 


Index 

Index 

Index 

1 

2 

3 

4 

1974-75 

1 . 000 

1 .000 

1.000 

1975-76 

0.923 

0 . 923 

0.921 

1976-77 

0.972 

0.969 

0.967 

1977-78 

1 .035 

1 .029 

1 .027 

1978-79 

1 .067 

1 .060 

1 .058 

1979-80 

1.001 

0.994 

0.991 

1980-81 

0.823 

0.816 

0.787 

1981-82 

0 . 803 

0.809 

0.780 

1982-83 

1 .088 

1.119 

1 .025 

1983-84 

1.151 

1 .214 

1 .104 

1984-85 

1.111 

1.183 

1 .078 

1985-86 

1 .287 

1 .388 

1 .244 

Trend Growth 

1 .702 

2.419#»» 

1 .266 

Rate 

( 1 .609) 

(2.065) 

( 1 . 150) 

Average Annual 

Growth Rates 

(percent per annum)+ 

1974-75 to 1979-80 

0.20 

0.05 

-0.004 

1980-81 to 1985-86 

5.57 

7.14 

5.11 

1974-75 to 1985-86 

3. 13 

3.92 

2.79 


Source : 
Notes : 

4 - 


Based on ASI Reports 


Various Issues. 

va 1 UBS 


of 


Figures in parentheses are t 
estimates . 

Significant at 10 percent level of significance. 
Simple average of annual growth rates. 


the 


Comparing the average annual growth rates of these 
indices for the two sub— periods, we further notice that 
there was a slow growth in all the three indices, with 
translog index being negative in the first sub— period; 
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1974-80. However, in the second sub-period (1980-86) 
we observe an unprecedented increase in the average 
annual growth rates of all the three indices with the 
highest growth in Solow index (7.14 percent) being 
•followed by those in Kendrick (5.57 percent) and 
translog (5.11 percent) indices. This along with high 
growth rates in both capital and labour productivity 
during this sub— period seems to be intei — ai la an 
outcome o-f the -favourable impact o-f the on-going public 
pol icies. 

Comparing our results with those o-f other studies, 
we -find that some o-f the earlier studies in the context 
o-f Indian manu-facturing -found a sluggish growth rate in 


TFP. 


12 


Against these, a steady decline in TFP ii 


observed in studies of Raj Krishna and Mehta and also 
13 

of Banerji for the time period of 1946-64 and that of 
1 4 

Reddy and Rao for the period 1946-57. In a fairly 

1 5 

recent study, Ahluwalia noticed a significant decline 

in both Solow and translag indices of TFP for Indian 

manufacturing during the 'period of 1959-80. Besides 

1 6 

these, many studies on the manufacturing sector of 
different States have also found the similar trend in 
TFP. 


I 7 

As against these studies, Hashim and Dadi in 
their study observed an increase of 2.8 percent in 
Solow index with technical progress contributing about 
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Similarly, 


50 percent to output growth during 
1 8 

Gaidar's study covering the period (1951-65) 

witnessed positive growth rates in Kendrick, Solow and 

translog indices, although the contribution a-f TFP to 

output growth (21-24 percent) was much less as compared 
to the previous study. In our study also the 

contribution o-f TFP to output growth was positive and 
approximately 36 percent (on the basis o-f Solow index). 

1.2 Trends in Partial and Total Factor Productivity : 
Inter — Category/ Inter — industry Analysis 

For an indepth analysis, partial and TFP indices 
for twenty industry groups and the four categories 
delineated following the capital-labour ratios, have 
been estimated. The industry groups are arranged 

category-wise in the descending order of capital 

intensity. The category ~ I includes highly capital 

inte-nsive, category - II, medium— high capital 

intensive, category — III medium— low capital intensive 
and category - IV low capital intensive industry groups 
pec -t i ve 1 y . The trend growth rates of partial 
produc tivi ty ratios, capital intensity, and TFP indices 
of Kendrick, Solow and translog are given in Table 

5.3 (year-wise indices for the period of 1974-86 are 
provided in Appendix — Table 5.2). 

Excepting category-I, significant trend growth of 
labour productivity is observed in the remaining 
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Category/Industry group-wise Trend Srowth Hates in Partial Productivities, Capital Intensity 
and Total Factor Productivity in (l.P.:!974-75 to 1985-86 
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categories. The highest trend growth rate of 8.5 
percent in labour productivity is observed in category- 



II j whereas the corresponding trend growth rate is 
found to be the lowest in category—I . The categories 
IV and III with the respective trend growth rates of 
5 . 5 percen t and 3.5 percen t in labour productivity 
occupy the second and the third place in ranking. The 
trend growth rate of labour productivity for the total 
organised manufacturing sector is estimated at 4.1 
percent which is slightly greater than that of category 
- III. 

Out of twenty industry groups, significant growth 
rate of labour productivity is found in thirteen 
industry groups. The highest 'trend growth rate of 8.6 
percent (significant at 10 percent level) is observed 
in rubber, plastic, petroleum and coal products 
followed by the trend growth rate of 8.5 1 percent 
(significant at 1 percent level) in electrical 
machinery, apparatus, appliances and supplies and 
parts. The higher trend growth rates of labour 
productivity found in three out of four industry groups 
constituting category-II have contributed signif ican tly 
to the highest growth rate of labour productivity in 
this category. The labour productivity recorded the 


I nsign i -f lean t trend growth rates o-f capital 
productivity are observed in three out of- four 
categories. This seems to have depressed the trend 
growth rate of capital productivity (which again is 
insignificant) for total manufacturing sector at the 
State level. In case of category-I I , however, a highly 
significant trend growth rate of 7.6 percent in capital 
productivity can be observed. This accompanied by the 
highly significant trend growth rate of labour 
productivity suggests that there has been efficient use 
of inputs in the industry groups constituting this 
category . 

Positive trend growth rates of capital 
productivity are observed in eight industry groups, out 
of which five experienced significant trend growth 
rates. These groups are : basic metals and alloys; 
electrical machinery apparatus, appliances and supplies 
and parts; machinery, machine tools and parts (except 
electrical); food products; and transport equipment and 
parts. The highest trend growth rate of 9.6 percent in 
capital productivity is noticed in electrical 
machinery, apparatus, appliances and supplies and 
parts. A significant trend rate of decline of capital 
productivity was observed in paper and paper products, 
printing, publishing and allied industries; and textile 


products 


Significant 


trend 


growth rates 


c a p i t a 1 



percent) have exceeded those of 


1974-86 as the index of 


has increased from 100 to 201 in category-IV and from 


the index has risen from 100 to 135 only 


lowest increase from 100 to 107 seen in category-II 


Appendix Table-5.2). Summingly, the growth rate 


of capital intensity is found to be highly significant 


for whole of the organised manufacturing 


eighteen out of total twenty industry groups. The 
highest trend growth rate of 11.03 percent is witnessed 


in textile products followed by the trend growth rate 


significant trend ra 


in electrical machinery, apparatus, 



comparative! V lower trend growth rate of 


of each other. However, to arrive at some meaningful 


also needed to be analysed. Significant trend growth 


rates of labour productivity, capital productivity and 


modest trend growth rate of 0.8 percent in capital 


growth rates of 7.6 percent in capital productivity and 


increases in 


productivity ratios 


productivity indices confirms this 


intensity and labour productivity but it seems that 


progress 


of scale' have also played an important role in the 


The trend growth rate of wages (4.2 


the former 


growth 


trend 


of labour productivity implying a fall in the cost of 


labour per unit of output. Further, we observe that 
rate of return on capital has witnessed a highly 
sigiiificant trend growth of 11,53 percent. High growth 
of 1 capital productivity associated with high rate of 
return signifies increasing returns to capital in this 
category (Appendix - Table 5,1). 

In categories-1 1 1 and -IV, we observe that 
increased capital intensity is accompanied by a high 
growth rate of labour productivity and a negative 
though insignificant growth rate of capital 
productivity. Significant positive correlation of 0.72 
and 0.96 (significant at 1 percent level) is observed 
between capital-labour and value added-labour ratio in 
ca tegories-1 1 1 and IV respectively. It seems that 
capital substitution has been the major source of 
growth in these categories. Looking to the cost ratios 
(Appendix Table 5.1), we observe high trend growth 
rates of wages in categories- 1 1 1 and IV. High 
correlation between labour productivity and wages per 
person is observed in category-III (r=0.81> and 
category-IV (r=0.93), meaning thereby both have 
mutually influenced each other. However, in case of 
category-IV, contribution of capital deepetiing I > 

growth of labour productivity outweighs that of want 

. 21 
rate. 
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Further, in case o-f highly capital intensive 
category (i.e., categDry-I), we observe a signi-ficant 
growth in c api ta 1 - 1 abour ratio accompanied by 

insignificant trend growth rates of both capital and 
labour productivity indices. It seems that increased 
capital intensity in the industry groups of this 

category has not been conducive to productivity 

improvements. Excess capacity may be one of the 
factors responsible for it. A significantly high trend 
growith of wage rate as compared to that of labour 
productivity points towards the increased labour cost 
per unit of output. This might have led en trepreneurs 
to decide to substitute capital for labour in category— 
I. However, increases in remuneration also have not 
resulted in a positive impact on the growth of labour 
productivity. Further, insignificant trend growth of 
rate of return on capital indicates poor reinvestment 
potential of the industry groups constituting this 

category. 

Out of twenty industry groups, positive 

significant trend growth rates of both labour and 
capital productivities are seen in four industry 





signi -f leant trend rate of decline in capital intensity 


in the first industry group, whereas the latter three 


industry groups have experienced significant capital 


deepening (the trend growth rates being lower than 


those of the two partial productivity ratios) 


ratios is found to be highly significant, being 0.99, 


0.95 and 0.97 in all the four industry groups 


Technological change and economies of 


industry groups 


output in electrical machinery, apparatus, asppliances 


and supplies and parts; food products and machinery, 


machine tools and parts (except electrical) 


witnessed by the lower trend growth rate of wage rate 


than that of labour productivity. A 


trend growth of rate of return in 


electrical machinery, apparatus, 


and food products) 


shows a wider scope for reinvestment 


In four industry groups, namely, chemicals and 


silk and synthetic fibre 


wool 


and cotton 


other manuf acturing 
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prciduc ti vi ties , whereas in paper and paper products, 
printing, publishing and allied industries; and textile 
products; the decline in capital productivity is -found 
to be sign i -f lean t . The input proportion used in these 
industry groups seems to have resulted in the 
ine-f -f icien t use of both capital and labour. Highly 
significant trend growth of wage rate for these 
industry groups again indicates increased per unit 
labour cost. Further, in paper and paper products, 
printing, publishing and allied industries; and textile 
products; a significant negative trend growth of rate 
of return accompanied by a significant decrease of 
capital productivity seems to indicate diminishing 
returns to capital in these industry groups. 


In case of nine industry groups, namely, rubber, 
plastic, petroleum and coal products; edible oil and 
vanaspati ghee; alcohol, beverages, tobacco and tobacco 
products; metal products (except machinery and 
transport equipment); nan-metallic mineral products; 
jute, hemp and mesta textiles; sugar, khandsari and 
gur; wood and wood products, furnitures and fixtures; 
and leather and leather and fur products; significant 
trend growth rates of capital intensity and labour 
productivity are accompanied by insignificant trend 
. . I r ^ ^ r\ K- n ri I 1 r" f ‘ T V 1 tv. Amonqst these 



intensity and labour productivity is observed in almost 


all the industry groups except rubber 


petroleum and coal products; and jute, hemp and mesta 


textiles (see Appendix Table -5.3). A higher output 


per unit of labour appears to have resulted from 


Only in respect o-f transport equipment and parts 


we observe a signi-ficant trend growth rate o-f capital 


productivity accompanied by insignificant trend growth 


rate of labour productivity and capital intensity 


effective in augmenting the productivity level in this 


industry group 


The partial productivity indices, as discussed 


are not very helpful in drawing specific 


above? 


when the ratios show divergent 


Therefore, alternatively we have worked out 


movements 


estimates of Kendrick, Solow and translog indices of 


TFP. The trend growth rates of these TFP indices are 
given in TabIe-5.3 (See also Appendix Table - 5.2). 


Significant trend growth rates in respect of all the 


excepting the category-I . The highest trend growth 


Kendrick, Solow and translag indices respectively are 
experienced in the category-II. As shown earlier, this 
is supported by the significant growth rates of partial 
productivity ratios also. A significantly high 
positive coefficient of correlation of 0.99 between 
Solow index and partial productivities of both labour 
and capital also goes in favour of this finding. 
Industry groups constituting this category contributed 
30.8 percent to total gross value added of the 
organised manufacturing sector in 1985-86 (Appendix 
Table - 5.4) . 

The categories-IV and III occupied the second and 
the third place respectively so far as the trend growth 
rates of all the three TFP indices are concerned. As 
stated previously, significant trend growth rate of 
labour productivity was accompanied by insignificant 
trend growth rate of capital productivity in both 
these categories. In the category-1 1 1 , the coefficient 
of correlation of Solow index with both capital and 
labour productivities (r=0.78 and 0.98 respectively) 
indicates the positive association of the former with 
the latter two indices. Whereas in the category-IV, 
the coefficient of correlation is found to be highly 
significant (r = .98) between Solow index and labour 

productivity only. 
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y groups 


mavements in all the three TFP indices 


thirteen out ot twenty industry groups. As 


industry groups have positive trend growth rates 


respect o-f these indices, out o-f which these are -found 


to bE? significant only in two industry groups, namely, 
electrical machinery, apparatus, appliances and 
supplies and parts; and food products. These two 
indusitry groups have also experienced high growth rates 
of both capital and labour productivities. These two 


percent to the gross value added of the manufacturing 


Significant trend growth rates in Kendrick and 


and alloys; machinery, machine tools and parts (except 


metal products; and wood and wood 


products, furniture and fixtures which have contributed 


11.6 percent to the gross value added of the organised 


industrial sector 


two industry groups, we observe significant increases 


trend growth rate of labour productivity is noticed 


with insignif ican t trend rate of decline in capital 


productivity 




In two industry groups, namely 


khandsari and 


trend 


Kendrick index only 


groups, a 


significant growth rate of labour productivity is 


of all the three indices of TFP is not found 


significant in any industry group. However, there has 


been a 


chemicals and chemical 


g roups 


silk and synthetic fibre textiles; 


woo 1 


other manufacturing industries; paper and paper 


products, and printing, publishing and allied 
industries; and textile products). Insignificant trend 


growth rates of partial productivities accompanied by 


first three industry groups, whereas a significant 


trend rate of declne in capital productivity 


observed in the latter two industry groups 


contribution of factor inputs to output growth 


predominates in these industry groups 


As far as ranking of industries on the basis 


be drawn from the earlier studies 


169 




some 



•found new industries to be more efficient, while 


have 


found to 


In case of the former, Sinha and Sawhney 


observed increased 


cement, and 


efficiency, although the performance of sugar and 


bicycles was better than that of cotton 


productivities are concerned. The technical progress 


economies 


studied twenty seven 


Mehta 


he found that there 


However 



cement, paper and paper board, matches, iron and steel 


traditional industries have shown a decline 


most o-f the growth being attributed to 


was -found in most of the industries studied 


significant decline was found in rubber products 


miscellaneous industries, food manufacturing, wood and 


metal products, leather and fur products, 


non 


experienced significant growth in the TFP (Bolow and 


translog indices) 


Goldar 


noticed a significant trend growth rate in Kendrick 
index in tobacco manufacture, paper and paper products, 


and leather and fur. On the other hand, a significant 


decline was experienced in respect of food products, 


rubber products, petroleum products and basic metals 


Industries with productivity losses outweigh 


industries w 


grovjth rate of new industries tends to be lower tha 
that of traditional industries, probably due to larg 



and TFP in cotton, jute, iron & steel 


However a 




of individual industries has 


been carried out by Subramaniyan 


the trends of TFP in sugar 


Bihar, Maharashtra 


Tamil Nadu and Andhra Pradesh) for the period 1953-69 


Labour productivity showed a significant increase in 
all the States, whereas capital productivity 


attributed to significant capital 


(Kendrick and CES index) showed a general decline, 
study of Rajalakshmi found significant growth of 


and Maharashtra 


difficult to sum 



iind draw any precise and meaning-ful conclusion 


regar'ding the overall development o-f the industrial 


category, greater productivity increases were observed 


positive though sluggish TFP growth, with a 


acceleration in the growth o-f both partial and TFP 


sluggish growth in TFP -for the entire period may be due 


to the tact that only eight out o-f twenty industry 


groups 


Wherejas in remaining twelve industry groups overall 


either remained constant or has shown a 


Decomposition Based 


1.3 Sources of Growth of Output 
on Growth Rates 


Based on linear homogeneous production function 


and the trend growth rates of gross value added 


latter two in value added, we have tried to estimate 


contributions of various factors to output growth 



multiplying the growth rates by the respective average 


■factors to the output growth o-f the organised 


Con tr i bu tions derived on the basis o-f the trend growth 


rates are shown for the entire 


growth rates are shown separately for the two sub 


significant role in the growth of value added, with 


greater than that of labour (about 19 percent) 


contribution of TFP to output growth was about 34 


harked variations in the contributions of 


can be seen between the two sub 


contribution of factor inputs to the growth of value 


rahle~5.4 

Sources of Bronth of Output in Organised ffanufacturing Sector 

1974-75 to 1985-86 



-»-* X3 OJ I 
cr nra 1 


CT* (T- 




appreciably increased -from 6 percent in the -first sub 


the latter period seems to have demonstrated 


much higher e-fficiency in the use of -factor inputs 


is found 


Based on decomposition results 


Dhol akia 


major source of output growth in Indian manufacturing 


Almost similar results for twenty-two 


developing countries (for the period of 1950-65), are 


brought out in a study by Maddison 


ured growth were 35 percent and 55 percent 


attributable to increased efficiency in 


One of the most striking points emerging 


al location 


from the 


significant role in growth of value added of organised 
manu f ac tur ing sector of U.P . during the second sub- 


Category/industry group-wise average ana reiacive 
contributions of different inputs to the growth during 
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the re-ference period are shown in Table 


inpiuts are found to be major sources of growth in the 


Category-I <79 percent) followed by the Category-Ill 


role in the category-II (61 percent) followed the 


contribution of capital has outstripped that of labour, 


growth of capital seems to have been the major source 


of growth in these two categories 


Importance of capital is also brought out by 
industry group~wise analysis. There are only four 
industry groups (cotton textiles! non-metallic mineral 
products! transport equipment and parts! and leather 
and leather and fur products) which have demonstrated 


contribution of labour than that of capital 


machinery, apparatus, appliances and supplies 
parts! metal products and parts! jute, hemp and mesta 
textiles; sugar, khandsari and gur! and wood and wood 


products showing increa 


products, printing 
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and textile products. The contribution o-f labour is 


metal firoducts and parts; and jute 


Tlius, the latter three industry groups have 


experienced a negative growth o-f employment during 


industry veriations, we find that the increased level 


tmen t has contributed 


growth of value added in the organised industrial 


sector of U.P. during the reference period 


1,4 Prcidiiction Function Estimates 


help of different TFP indices. These indices are based 


on the restrictive assumptions of perfect competition 


Further 


element of technological progress <i.e. efficiency of 


technology) can be measured through these indices. The 


estimation of the unrestricted Cobb-Douglas production 


function relaxes these assumptions and therefore with 


from the neutral shifts in 


production function, returns to scale can also be 


of the Cobb 


However 


estimated side relations derived from 


have, therefore 




the CES production -function under the conditions of 


competition. The CES production function 


allows cT to take any constant value from 0 to<?c 


Estimates o-f the Cobb-DougJas Production Function 
Organised Manufacturing Sector: 


Different estimates of the Cobb-Douglas production 


function -For manuf ac turing sector of Uttar Pradesh are 


given in 


function without 


time trend 


estimate of 


estimate of labour 


role of labour in 


output growth and the capital being the major source of 
growth. This fact has clearly been brought out by the 
analysis of previous sections also. Returns to scale 

rr- ■ 4. 

(given by the sum of labour and capital coefficients; 
is not significantly different from one indicating that 
constant returns to scale have operated in the 




the Cobb-Douglas 


of time trend in 


production function 


Estimates o-f the Cobb-Douglas Production Function for Organised 
Manufacturing Sector in U.P.: 197^-75 to 1985-86 


.No. of observation 

s ; 12 

Dependent Variable 

; Model - I S( 



Log V; Model-Ill : 

Log V/L 


Model - I 

Model - I I 

Model - I 


1 

1 1 

! 1 

1 1 

1 1 

1 1 

1 f 

1 1 

1 1 

1 1 

1 fN 1 

1 1 

1 1 

i 1 

! 1 

! 1 

1 

i 

1 i 
1 1 
1 ! 
1 i 
S 1 
1 W 1 
1 I 
1 f 
1 ! 
1 1 

Log L 

-0.393 

-0.222 



<-l .326) 

(-0.630) 


Log K 

1 . lZ2t 

2.258 

.. 


(7.358) 

( 1 .838) 


Log (K/L) 

- 

- 

1.101* 




(7,161) 

t 

- 

-0.078 

- 



( -0.925) 


Returns to scale 

0.739 

2.036 

- 


(-1.145) 

(0.775 ) 


2 




R 

0.883 

0.893 

0.823 

_2 




R 

0.871 

0.869 

0.823 

SE 

0.087 

0,083 

0.092 

F Value 

33.727* 

21.968* 

46.618* 

D.W. 

1 .820 

1.749 

1 .470 


Source 5 Based on ASI Reports: Various Issues. 

Note ; Figures in parentheses are t values of the estimates. 
V ; value added; L; labour; K: capital; and t; time, 

# : Significant at 1 percent level of signi f icance . 



implausible results. Numerical value of capital 

coefficient has increased but it has turned to be 

insignif icant even at 10 percent level. Coefficient of 

labour is still found to be negative and insigni f icant . 

Similarly, the time trend has also turned to be 

negative but insignificant. Returns to scale are again 

not found to be significantly different from one, 

substantiating the evidence of constant returns to 

scale observed in Model-I . The inflated standard 

errors due to mul ticol 1 ineari ty have resulted in the 

insignificant estimates of the independent variables in 

this model. The high coefficient of correlation (0.99) 

40 

between log (K) and t also confirms this. 

Since the estimates point towards the exist nee of 

constant returns to sclae in the organised industrial 

sector of the State, we have alternatively estimated 

the ratio form of the constrained Cobb-Douglas 

41 

production function without time trend (Hodel-III). 

On the whole, the fit of the relations seems to be good 

„2 

(as shown by high R ). Durbin-Watson ( D .W) test 
indicates absence of significant auto-correlation of 
the error terms. However, the insignificant estimates 
of independent variables indicate that model - II is 
not of much interpretative value. 
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three Models o-f Cobb-Douglas -function are as 


output growth. Besides, the production -function has not 
been subject to signi-ficant neutral shi-ft5,and constant 


returns to scale prevail in the organised industrial 


(ii) Cobb-Douglas Production Function 


Industry Group— Miss estimates: The estimates -for -four 
categories and twenty industry groups are provided in 
Table5-5.7, 5.8 and 5.9. The estimates o-f Model - I 


rovided in Table 5.7. Positive coe-f -f ic ients o-f 


source of output growth in 


Moreover, increasing 


returns to scale 


III and constant returns to scale in the remaining 


the individual industry groups, 


coefficients of both capital and labour can 


Both ca 


fourteen out of twenty industry groups 


Category / Industiry Group-wise Estimates of the Cobb-Douglas Production Function in U.P.: 1974-75 to 1985-86 
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and labour coef -f ic ien ts are -found to be significant in 
four industry groups, i.e., wool silk and synthetic 
fibre textiles! metal products; jute, hemp and mesta 
textiles; and transport equipment and parts. Output 
seems to be responsive to variations in input uses of 
labour as well as capital in these industry groups. 
Moreover, significant capital coefficient is seen in 
another six industry groups, namely, basic metals and 
alloys; alcohol, beverages, tobacco and tobacco 
products; food products, non-metallic mineral products; 
sugar, khandsari and gur; and wood and wood products, 
furnitures and fixtures. Capital seems to be major 
source of output growth in these industry groups. In 
the remaining four industry groups, the coefficients 
of both labour and capital are found to be positive but 
not significant. 

Besides these fourteen industry groups, in the 
rest six industry groups positive significant 
coefficient of capital is seen in electrical machinery, 
apparatus, applicances and supplies and parts; and 
machinery, machine tools and parts (except electrical). 
Analogoualy, coefficient of labour is found to be 
positive and significant in rubber, plastic, petroleum 
and coal products; and cotton textiles. On the whole, 
we observe? significant coefficients of capital in 
twelve industry groups as against those of labour in 


1B9 


six industry groups only. 


Diminishing returns to scale < significant ly less 

than unity at 10 percent level) are found to operate in 

edible oil and vanaspati ghee, whereas increasing 

returns to scale are experienced by basic metals and 

alloys; electrical machinery apparatus, appliances and 

supplies & parts; rubber, plastic, petroleum and coal 

products; food products; metal products; jute, hemp 

and mesta textiles; and transport equipment and parts. 

The remaining twelve industry groups are operating 

under constant returns to scale as the sum of labour 

and capital coefficients is not found to be 

significantly different from one. Excepting for a few 
_2 

cases, high R indicates a good overall fit. D.W. test 
indicates that the error terms are not auto-correlated 
in all industry groups excepting seven. 

Estimates of Cobb-Douglas production function with 
time trend (Model - II) are presented in Table 5.8. 
Due to increased standard errors insignificant 
coefficients of both labour and capital are observed in 
category - IV. The picture remains almost the same in 
regard to other three categories with capital 
coefficient being significant in categories - I and II 
and labour coefficient in category - III. Only 



3. Hanulacture of paper i paper products i -2.311 8.222 8.957JH -0.367 1.179 0.753 3,701 0.111 8 . 265 t 

printing publishing allied industries 18.199) 11.958) 1-1.489) 10.201) 
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Table 5.8 kontd.. 



category - II is seen to be operating under increasing 
returns to scale. Remaining three categories witness 
constant returns to scale. Excepting category - II, 
time trend is -found to be insignificant. In category ~ 
II 5 we witness significant but negative time trend, 
showing signs of a decline in overall efficiency. This 
finding goes against our earlier findings based on 
partial and TFP indices which have indicated increased 
efficiency in input use as far as this category is 
concerned . 

Industry group-wise analysis shows implausible 
estimates through the application of Model - II. 
Negative coefficients of either labour or capital Cor 
both) are found in ten industry groups but in none of 
the cases these are found to be significant. Positive 
significant coefficients of both labour and capital are 
seen only in one industry group, i.e., transport 
equipment and parts. Capital coefficient is found to be 
significant in chemicals and chemical products; basic 
metals and alloys; wool, silk and synthetic fibre 
textiles; paper and paper products, printing, 
publishing and allied industries; machinery, machine 
tools and parts (except electrical); food products; 
textiles products; non-metal lie mineral products; and 
transport equipment and parts. Output seems to be more 
responsive to quantitative changes in capital. 
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Analogously, significant coefficient of labour is 
noticed in rubber, plastic, petroleum and coal 
products; cotton textiles; jute, hemp and mesta 
textiles; and transport equipment and parts. This way, 
the increased employment is identified as major source 
of output growth in these industry groups. 

Decreasing returns to scale are observed in the 
industry groups of edible oils and vanaspati ghee; 
alcohol, beverages, tobacco and tobacco products; and 
wood and wood products. On the other hand, increasing 
returns to scale are seen in basic metals and alloys; 
wool, silk and synthetic fibre textiles; rubber, 
plastic, petroleum and coal products; machinery, 
machine tools and parts (except electrical); 
manufacture of textile products; and manuracture of 
transport equipment and parts. The remaining industry 
groups are found to be operating under constant returns 
to scale. 

The time trend being positive in nine industry 
groups is found to be significant only in respect of 
alcohol, beverages, tobacco and tobacco products; jute, 
hemp and mesta textiles; and wood and wood products. 
These industry groups have experienced neutral 
technological change during the reference period. 
Negative and significant estimates of time trend are 
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observed in three industry groups, i.e., (i) wool, silk 

and synthetic -fibre textiles; (ii) basic metals and 
alloys; and (iii) machinery, machine tools and parts 
(except electrical). The productivity estimates 
substantiate the results o-f the -first industry group, 
whereas significant increases in both partial 
productivities and TFP are observed in the latter two 
industry groups. The time trend is found to be 
insignificant in fourteen out of twenty industry 
groups. Thus, the organised industrial sector of the 
State did not experience significant technological 
progress during the reference period. 

The implausible estimates yielded by the 

application of Model - II were probably due to 

mul ticol 1 ineari ty between independent variables. To 

avoid this ratio form of unconstrained Cobb-Douglas 

42 

with time trend > was also estimated. The results are 

i 

provided in Appendix Table-5.6. Comparing the results 
of Table-5.8 and Appendix Table-5.6, we do not observe 
any substantial difference in the estimates. Here too, 
mul ticol 1 ineari ty between log. (K/L) and 't' might have 
affected our results. 

Besides we have also estimated the ratio form of 
constrained Cobb-Douglas production functi-^fi without 
time trend (Model - III) for whole of the organised 
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manu-f acturing sector o-f tlie State, Categories - I and 
IV and twelve industry groups, which were -found to be 
operating under constant returns to scale on the basis 
of Model - I. The estimates are provided in Table-5.9. 

Significant coef f ic ieri ts of capital are seen in 

the State level organised industrial sector, the two 

categories and the nine out of twelve industry groups. 

Comparing the results of Table-5.7 (Model - I) with 

those of Table-5.9, we find that capital coefficients, 

which were insignificant in the three industry groups 

(chemicals and chemical products; paper and paper 

products, printing publishing and allied industries; 

and leather and leather and fur products) in the 

former, have emerged significant according to the 

latter. This is probably due to the fact that 

mu 1 tico 1 1 inear i ty , which has influenced the result in 

case of the former, has been largely overcome by the 

transformation in the functional form, bringing 

43 


improvement in the estimates. 



Table 5.9 (contd. 



Main conclusions emerging -from the -foregoing 
analysis are as follows; capital seems to have been 
playing a major role in output growth of the organised 
industrial' sector. This is because coefficient of 
capital is found to be significant in greater number of 
categories and industry groups as compared to that of 
labour . Further, the organised industrial sector of 
U.P. is dominated by industries experiencing constant 
returns to scale. In its support we find that constant 
returns to scale are operative in two categories (I and 
IV) and twelve out of twenty industry groups according 
to Model - I and in three categories (I, III and IV) 
and eleven out of twenty industry groups according to 
Model - II. Besides, the insignificant coefficient of 
time trend (being positive and significant in only 
three cases) leads us to the conclusion that neutral 
technological progress has not contributed much to 
output growth during the period of study. 


(Hi) Estimates o-f the Constant Elasticity of 
Substitution (CES) Production Function in Organised 
Manufacturing Sector; Elasticity of substitution (tr) 
reflecting responsiveness of factor proportions to a 
change in the relative factor prices, is a crucial 
parameter, particularly in case of underdeveloped 
countries. It has important policy implications for 
economic growth, resource allocation and relative 
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44 

income distribution. High elasticity of substitution 

(or easy substitutability) has a favourable impact on 

the levels of both output and employment. It has been 

pointed out that the conflict between high employment 

and high output (the dilemma faced by most of the under 

developed economies) essentially arises from low 

45 

substitutability of the production structure. Apart 

from these, estimate of elasticity of substitution is 

necessary to make choice of the form of production 

function to be applied for empirical analysis, as a 

wrong assumption regarding this will lead to 

46 

specification error leading to biased estimates. 

Keeping these facts in mind# estimates of cr for the 

organised industrial sector of U.P. have been arived at 

by applying side relations derived from the CES 

production function under the assumption of perfect 

47 

competition and profit maximisation. The results are 

provided in Table - 5.10. 


Model-I is the original SMAC formulation relating 
the log of (V/L) to the log of wage rate. The 
coefficient of wage rate (giving estimate of O' ) is 
found to be significant at 1 percent level. However, 
it was not found to be significantly different from 
unity. Incorporation of time trend (Model-II) 
resulted in an improvement in overall fit and D.W test 
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Table 


5.10 


Estimates of the CES Production Function for Organised 
Manufacturing Sector in U.P. : 1974-75 to 1985-86 


No. of Observation : 12 


Dependent Variable : Log (V/L) 


Model-I 


Model-II 

Model-Ill 

Log w 

1 . 073* 


1.511** 

1 .216* 


(0.220) 


(0.485) 

(0.210 ) 

Log L 

- 


— 

-0 .567 





(0.292) 

t 

- 


- 0.023 





(0.022) 


R2 

0.684 


0.713 

0.771 

R2 

0.684 


0.685 

0 . 748 

SE 

0.124 


0. 118 

0.105 

FValue 

21 . 588* 


11.175* 

15.067* 

D.W 

0 . 803 


1.094 

1.442 

Source : 

Based on ASI Reports: Various Issues 

Note : 

Figures in parantheses are standard errors of the 


estimates . 




V 

: value added; 

L 

: labour; W: wage 

rate; and tttime. 

* 

Significant at 

1 

percent level of 

significance . 

** 

Significant at 

5 

percent level of 

significance . 
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indicates absence o-f significant serial correlation of 
the error terms. Despite the higher numerical value of 
CT, it is not found to be signi f ican t 1 y different from 
unity. The time trend though negative is not 
significant. Neutral technical progress has not played 
any significant role in the growth of organised 
industrial sector of U.P. during the reference period. 
Inclusion of labour variable (Model-III) has given best 
fit as far as the three models are concerned. The 
estimate of is significant but again it is found not 
to be significantly different from unity. 
Insignificant labour coefficient implies constant 
returns to scale for organised manufacturing sector. 
This corroborates the results derived through the 
application of Cobb-Douglas production function. 

The assumption of unitary elasticity of 

substitution is upheld on tlie basis of all the three 

models. As has already been pointed out, tr has 

important implications with respect to income 

distribution also. In case of cr being equal to one; 

■Factor shares will remain constant even if capital 

substitutes for labour overtime as a result of change 

in the factor intensity of technology and/or of changes 

48 

in relative factor prices. Keeping in view the 
limitations of capital data and the fact that capital 
share includes many non-capital items, opposite 
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movenif?nts oF the pure capital share and the non-capital 

items might be the real reason o-f the constancy 
49 

observed. Owing to this -fact, we rely on the 
observations of labour share only and derive inference 
therefrom. Negligible growth of labour share in value 
added (Appendix Table-5.1) indicates that it has 
remained more or less constant during the reference 
period, supporting thereby the assumption of unitary CT" 
in U . P . manufacturing. This finding is of great 
importance and as a result we might expect a 
proportionate increase in factor prices to result in an 
equi-proportionate change in the factor ratio. 

On the whole, the broad conclusions emerging for 
the organised industrial sector at the State level 
based on different models of the CES fufiction are as 
follows : there has not been any significant ‘technical 
progress' and 'economies of scale' for the 
manufacturing sector during the reference period. 
Further, estimate of < 3 - being equal to one indicates the 
responsiveness of the production structure to changes 
in factor price ratio, besides justifying the use of 
Cobb-Douglas production function. 

CES Production Function : Category/ Industry 
Group-i^ise Estimates : Inter-industry variations in 
output and employment growth may be inter~al ia due to 
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inter-industry di-f -ferences in cr . To examine this in 
greater detail, we have estimated the side relations 
based on marginal productivity conditions derived -from 
CES -function (already mentioned above). The results of 
Model-1 are provided in Table-5.11. Coefficient of 
wage rate (orer-) is significantly different from zero 
in three categories (II, III and IV). It is greater 
than unity (at 10 percent level) in category-II, 
whereas in categories- 1 1 1 and IV, (j- is not 
significantly different from one. The data fit is good 
for all categories, excepting the category-I. 


Moreover , 

in 

case 

of sixteen 

out of 

twenty 

industry groups, 

the 

value 0 ~ is 

found 

to be 

significantly 

di f f eren t 

from zero. 

I n two 

industry 


groups, namely, electrical machinery, apparatus, 

appliances and supplies & parts; and metal products; 

the value o' is found to be significantly greater than 

unity (at 5 percent and 10 percent levels 

respectively). In the remaining fourteen industry 

groups (namely basic metals and alloys; wool, silk and 

synthetic fibre textiles; rubber, plastic, petroleum 

and coal products; edible oil and vanaspati ghee; 

alcohol, beverages and tobacco and tobacco products; 

machinery, machine tools and parts (except electrical); 

cotton textiles; food products; textile products; non- 

# 

mettalic mineral products; jute, hemp and mesta 
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Category/Industry Group-wise Estimates of the CES production Function in U.P. : 

1974-75 to 1985-86 - Model I 

No. of Observations : 12 Dependent Variable : Log(V/L) 
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CATEGORY IV 0.260 1.007* 0.801 0.801 0.114 40.337* 1.643 
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m 


textiles; sugar, khandsari & gurp transport equipment 
and parts; and wood and wood products, -furniture and 
•fixtures); estimate o-f a~ is not significantly 
different from unity. 

Incorporatr^on of time trend (Model-II) leads to 
rather implausible results as would be evident from 
table-5.12. The significant coefficient of wage rate 
( er) can be seen only in category-IV, which again is not 
significantly different from unity. While time trend 
is positive in all the four categories, significant 
technical progress is observed only in case of 
category-II. Standard errors have shown an increase 
possibly due to mul ticol 1 ineari ty among the independent 
variables. This is confirmed by significantly high 
coefficient of correlation existing between log <w> and 
't' in cases of category-I (0.96), category-II (0.76) 
and category-III (0.71) respectively. 

A similar trend can be observed in case of 
individual industry groups. Coefficient of wage rate 
(IT) is significant in only seven industry groups 
(namely, rubber, plastic, petroleum and coal products; 
machinery, machine tools and parts (except electrical); 
food products; textile products; non-metal lie mineral 
products; sugar, khandsari and gur; transport equipment 
and parts). However, in none of these industry groups 
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CatBgory/Industry Group wise Estimates of the CES production Function in U.P. 

1974-75 to 1985-86 - Model II 
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1 


are the estimates o-f cr -found to be significantly 
different from unity. Time trend is positive in 
thirteen out of twenty industry groups. However, the 
significant estimates are confined to three industry 
groups only (namely, food products? jute, hemp and 
mesta textiles; and leather and leather and fur 
products). These industry groups seem to be 
experiencing significant shifts in the production 
function . 

Inclusion of labour variable in Model-I to provide 
for non-constant returns to scale gives us Model-III. 
The results are provided in Table-5.13. The estimate 
of a~ is significantly different from zero but not from 
unity in category-IV. The remaining categories have 
again witnessed insignificant estimates of probably 
due to mul ticol 1 ineari ty between the independent 
variables. This is confirmed by the significantly 
positive coefficient of correlation between log(w) and 
't' in category-I (0.87), category-II (0.B7) and 
category-III (0.0B) . Significant estimates of labour 
variable in categories-I I and-III indicate significant 
economies of scale, whereas in the remaining two 
categories (I and IV) constant returns to scale 
prevail. One fact that stands out here is that in case 
of total manufacturing sector, we observe negative and 
significant (however at 10 percent level only) 
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Category/Industry Group-wise Estimates of the CES production Function in U.P. 

1974-75 to 1985-86 - Model III 


O 


■H 

Oj 

•P 

C 

(U 

T3 

« 

OJ 

Oi 

0) 

o 




a 

o 

•H 

nj 

> 

U 

d) 

VI 

rO 

O 

tw 

O 


O 

P5 




1 


1 


o 


CM 

o 

to 


l> to 

O 

CM 

rP 

^ ! 


1 


tH 


lO 

rP 

CO 


CD tP 

rP 

to 

tP 

3= 1 

cn 

1 

o 

CD 


CO 

CM 

• 

to 


CO rP 

o 

o 

• 

CD 

Q 1 


1 

oa 

O 


CM 

rP 

o 


rP CM 

CM 

rP 

CO 

0) 1 



Cn3 





* 


* 

* # 


«• 


rJ 1 



l>- 



rP 

c- 


in o 


CO 

O 

r-H 1 

oj 1 
> 1 



CO 

o 


CO 

b- 

o 


O to 

to 

CO 


00 


CO 

c- 


CO 

UD 

CO 


rP CM 

CO 


rP 

^ 1 



o 

CM 


CM 

rP 

oo 


CM t-- 

o 

en 

tP 










iP 


rP 






CM 


to 

lO 



CD O 

CO 

CD 

CO 

w 1 




l> 


o 

to 

rP 


CO CO 


to 

CO 



r-4 

rH 


CM 

tP 

CM 


CM CM 


rP 


CO t 

t>* 


• 

• 


• 

• 




* 





O 

O 


O 

o 

o 


o o 

o 

o 

d 




CO 

CO 


rH 

to 

CO 


CM CD 

uo 

CD 

CM 


CD 


CO 

rH 


CO 

CO 

tP 


o t>- 


CM 

CM 

1 

103 1 


o 

CO 


CM 

tP 

to 


to . 

o 


rP 



• 

• 


• 

• 

• 


• ■ 

• 

• 

• 




o 

O 


o 

o 

o 


o o 

o 

O 

o 




CO 









CO 

CM 

i 

CeS 1 



CO 



CD 

CO 


CD 

CD 

LO 

O 



C<J 




to 



CM rP 

to 


CM 


lO 


tH 

CO 


CO 

CM 

CD 


t- to 

1p 

• 

* 



• 

• 


• 

• 

• 


• » 

* 

o 

O 




o 

o 


o 

o 

o 


o o 

o 

w 












* 


w 








s 






4f — ' 

«»k 




CO cn 



CD 00 

CO 00 

O CM 


to to o 

to CM 

o to 

CO CD 

1 



■!j< 00 

CO 

tH 

CO 

CD CO 

to ^ 


CO ^ to CM 

rP CO 

o to 

to to 

1 



CO 

<o 

tH 

^ CO 

t- CO 

to 


rP to CO 

O CO 

CO to 

to to 

0 1 



o o 

o 

tH 

o o 

o o 

o o 


O O CM O 

O O 

rP O 

o o 

1 



1 


'*w' 

1 

1 



1 ^ 1 r-H 

1 ' 

. 












* 


















Se 1 



P CO 

CO 

CO 

CD CD 

CD 

CD CO 


•pi (M O 00 

CO CO 

00 00 

to 00 

to 1 

00 


O CO 

CD 

CO 

!>. CD 

t- tH 

to O 


O CO CD CD 

lO -rf 

to to 

CD O 



CO CO 

CO 

CD 

CO iO 

CD CD 

to O 


CO ^ CM 

CO o 

^ r> 

o in 

• • 

9 I 



« • 

p 

• 

• • 

• • 

• • 


• * • • 

• » 

• • 

iP 1 



o o 

o 

o 

tH O 

o o 

rP rP 


rH O O O 

rP »P 

o o 

o o 




rH ■'*-1-^ 



»-»p 

•w 



■W- 1 N.— ' 



1 --H 

•p 1 

g 1 



CO 

CO 



rP 



to CO 


o 

CD 

B 1 






CO 

CD 

CO 


CO to 

rP 

to 

to 

+-> 1 



CM 




00 

CD 


^ CO 

tP 

CO 


CO 1 

OvI 


• 

• 


• 

« 

• 


* * 

• 

• 

• 

c 1 



CO 

o 


T— 1 

CD 

CD 


O CO 

CM 

CD 

CO 

0 1 








1 


1 CO 

1 

1 


a 1 



r-4 




























o 

CO 




1 









•H 

<u 




•P 









s 

•H 




JS 


u 

W 


bo 




0) 

p 




o »a 


•p 

0) 


R 




P CM 

p 




p 


•p 

•p 


P -H 




o o 

CO 


=a 


a cn 


m otj 

p 


a; xi 




oS to 

p 




V 


ct5 

■p 


ft w 




'Tj 


A) 


'P o 


pp CO p-H 

CO 


a3 'P 

p< 1 



+J 

G 


•— 1 CO 


p p 


ft -P -H 

p 


ft rp 

3 1 



P o 

•H 


•H <U 


U P 


o o 

XJ 


X3 

O 1 



Ki P 



CO ^ 


.P ‘P 


r P 

p 


ca 3 

p 1 



o -r) 

CO 


»p 


G • — 1 


P TP 0) 

•p 


ft 

O 1 



-H o 



- -p 


+j ft 


QJ O -H 



p - 




a P 

o 


rH lx! 


o ft 


^ p ^ < 

bo 


0) bD 

>> 1 



<u n p 



o <u 


<D aS 


X3 ft -H 

3 


ft R 

p 1 



P3 

fp 


O -P 


r-p 


P T3 . 

•P 


CCj 'H 

•p 1 



O +J o 



3: 


0) 

m 

p rH a; 

P 


ft -p 

m 1 



o< u 



0) 


to 

•P 

03 

P 


R 

G 1 



«w (D 

o8 


«M P 


«M 3 

p 

tw o iM q; 

+J 


tp -H 

■n 1 



0 O T3 



O J 


O -P 

G 

O O O 0) 

o 


O p 

G 1 

iH 


lx; c 

cn 


•H 


ccJ 

ft 

P3 

cS 


ft 

HH j 



<u (U nS 

1—1 


<U 


<v u 


a> oa o) bo 

cp 

hP 


\ i 



P 

fCj 


P 

hP 

P nj 

oa 

p p 

p 

♦P 

p -a 

>> 1 



p a 

p 


P u 


p ft 


3 a p -H 

s 


3 

P i 



■P to p 

0) 


P -P 


-P ft 

CO 

+J P 4-> +J 

cd 


+J M 

O 1 



O -P <u 

a 


O 4J 

§ 

O P 

0) 

O 0) O P 

a 

03 

O -P 

xm 1 



nj O "H 



(ti <u 

P 

•p 

CO rP CCJ P< 


s 

cd O 

CD I 



O 

a 


tM Jp 

3 

cp •' 

fH 

IM O Hh CO . 

p 

4h 3 

•p 1 



P t3 P 

•p 


G p 

M 

P >> 

ft 

3 P 3 ecj 

OJ 

W 

3 TP 

t 



G O -P 

CO 


§ 6, 

Eh 

C P 

ft 

c § Q 

XJ 

Eh 

H O 

O 1 



d P 0) 

ct! 


■< 

3 a> 

p 

3 0 ) cd cc! 

+J 

<5 

ct! P 



S3 a n pa 


S to 

O 

s=; P 

10 

s; ft S > 

o 

o 

sa ft 




, 







• • 

♦ 






tH 

CM 


CO 




to tD 



CO 



V) 

p 

•p 

w 


d) 


C<J 


i 


I 


214 





00 


1 05 

to 


to 

o 

1 CO 

CO 

lO 

<Ji 

00 

1 CO 


o 

rH 

rH 

1 


« 

• 

• 

1 r**4 

1 

rH 

rS 

rH 

tH 

1 * 





1 * 

* 




1 M 

l>- 

l>- 

to 

to 

1 Tf 

00 


to 

cn 

1 Tf 

t>- 

CO 

00 

o 

1 <* 

• 

• 

• 

• 

i to 

cn 

CM 

lO 

CO 


to 

CT) 

CO 



to 


CO 

o 

o 

rH 

tH 

tH 

1 -H 

CO 

• 

• 

* 

• 

• 

O 

O 

o 

o 

o 


CO 


CM 

CO 

« 


CO 

o 




a 

rH 

CM 

in 

CO 

CO 

00 


CM 




o 

• 

o 

CO 

to 

CO 

cn 

to 


CM 

o 


• 

• 

• 

• 

« 


« 

« 

tH 

rH 

o 

rH 

CM 


rH 

• rH 











* 



CO 



4f 


4f 


«• 





CO 

rH 

to 

CTi 

CO 

CO 


tH 


CO. 

to 

rH 

• 


m 

o 

o 

CO 

in 

rH 

to 

CM 

in 

• 

• 

• 

• 

• 


« 

• 

CM 

lO 

LO 

rH 

CO 


rH 

00 

rH 



rH 

CM 



vH 






00 








in 





00 

CM 

O 

rH 

00 

CO 

o 

rH 

cr> 

cr> 

t*- 

• 


rH 

rH 

tH 

rH 

tH 

o 

o 

CM 

rH 

• 

• 

• 

• 

• 



• 

O 

O 

O 

o 

o 


o 

o 


CM 


o 

to 

00 

CO 

rH 

rH 

CO 

CM 

CO 

a> 

cn 

CO 

m 

O 

to 

00 

to 


c^ 

O 

CO 

rH 

CTi 



CO 

CO 

to 

to 

CM 

t- 

CO 

• 



in 

to 

00 

o 

rH 

t— 

• 

• 

• 

• 

« 

o 

• 

• 

• 

• 

• 


• 

• 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 


O 

o 


C^ 

m 

o 


to 

00 


CO 

CO 




CO 

00 

to 

00 

00 

b- 

o 

CM 

to 

to 


o 


CM 

CM 

lO 

CM 

to 

• 

tH 

!>- 


« 

t- 

to 

to 

b- 

00 

o 

CM 

• 

• 

o 

• 

• 

» 

• 

* 


• 

o 

o 


o 

o 

o 

O 

o 


o 


to 

o 

00 


w 
fe 



1 

1 










# --r 









* 






1 

1 







4f 

>"*« 


if 05 















1 

1 


CM 


CM 

o 

to 

rH 

CM 

cn 

# 00 

CM 

tH 


CM 

cn 

CM H 

b' 

H 


m po 

rH 

rH 



f 

1 ^ 

1 

CO 


cn 

b- 

to 

CO 

CO 

O 

•<:t* b- 

00 eo 

b' 



CO 

^ cn 

CO to 

to 

CO 

to CO 

b- b- 

o 

O) 

rH 


1 

CM 


CO 

b- 

CO 


05 

CM 

o CO 

o • 

rH 



H 

CM rH 

H H 

CO 

o 

O b- 

CM to 

to 

o 


r— *v 

1 

1 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

00 o 

* 

• 


« 

• « 

• • 

• 

• 

• to 

• • 

• 

« 


• 

1 

1 

o 

o 

o 

o 

o 

o 

o 

O 

o o 

• 'w> 

O 

o 


o 

o o 

o o 

o 

o 

O • 

o o 

o 

o 

O 

* 

1 

1 

1 


1 






1 

o 





1 



1 

- — o 



1 



1 

1 









4<- 















xj 

1 

1 



* 





















■p 

1 

1 

* 


* 

-•■"v 



■»«• 


* 

CO 

•H- 




4f 







if 


c 

1 

1 

cn 

to 

CM 

rd* 

b' 

!>■ 

CM 

to 

to 

to ^ 

to 

CO 


to 

CM O 

cn H 

b- 

o 

CM 

CO o 

03 

O 

03 

o 

1 

1 CO 

1 

rH 

o 

to 

CO 

cn 

to 

O 


CO CM 

^ CO 


b^ 



^ CO 

b- b- 

b* 


<M 3 

to ^ 

b' 

o 

to 

u 

1 

o 

CO 


to 

CO 

CO 

o 

to 

to b“ 

CM • 

b- 

CO 


o 

CO 05 

CM H 

CM 

cn 

H to 

CO 

CM 

o 

rH 


1 

1 

• 

« 

• 

* 

« 

• 

• 

• 

• • 

• o 

« 

• 



• • 

• * 

• 

• 

• » 

• • 

• 

• 

• 

CO 

rH 

• 

to 

1 

1 

1 

rH 

o 

rH 

o 

o 

o 

CM 

o 

3 O 

O 

tH 

o 


H 

o o 

O tH 

O 

o 

o o 

o o 

tH 

rH 

O 

1 

1 

1 

1 

1 

1 




■W" 
















w 1 




1 

1 

1 

1 

1 

1 



!>• 


a> 




Tti 

to 

H 



to 

to 

to 


lO 

cn 

to 


CO 


<u 

1 

1 

Oi 


o 


o 




to 

to 

CM 



to 

to 

to 



to 

to 


to 


rH 

1 

t 

!>• 


b- 


to 


CM 


CJ 


H 



to 

CM 

CO 


to 

b* 

CM 




Xi 

1 CM 

1 

• 


• 


• 


• 


* 

• 

• 



• 

• 

• 


• 

• 

• 


• 


o3 

1 

1 

CM 


O 


H 


to 


CO 

CM 

b- 



H 

CM 

CM 


H 

b* 

to 


rH 


Eh 

1 

1 

1 

1 

1 

1 







rH 


1 

1 

1 

4J 


' 


1 









1 

1 












p 








p 





1 

1 

W 


<D 








XJ 

o 








3 





1 

1 

(U 


c 






p 


3 

a 








p 





1 

1 

W1 


• iH 






W <11 


3 

w 




♦ H 


1 


+J 





1 

1 

crt 


r£3 


Cfl 



p 

p p 



p 




U 


ft 


m 3 





1 

1 

p 


o 


CD 



3 

O .-p 


03 

cd 




cd 


• H 


3 3 

P 




1 

1 



03 


H 


01 

bO 

P o 


p 





CO 


3 


Jh H 

'P 




1 

1 

l> 


s 


•H 


p 


TJ 


u 

-p 


a 

o« 

3 




3 

cd 




1 

1 

d) 

CO 



p 


C) 


o H 


3 



•H 


3 


<D 

3 

P 3 

ft 




1 

1 

rO 

4-> 



X 


3 


p p 


3 


H 

ft 

3 



o 

X 3 

01 




1 

1 


o 

t>> 


a) 


xi 

•»H 

ft p 


o 



H 

a 

p 


-P 

O 

•H cd 

u 




1 

1 


3 

u 

+J 

p 


o 

p 

cd 


u 

r>> 


cd 

0) 

p 


p 

s 

<p 





1 

1 

rH rH 

0) 

P( 



p 

«3 

P ft 


ft 

P 


p 

p 



o 

etl 


p 




1 

1 

o 

o 

p 

(D 

P 


ft 

w 

3 ft 



0) 


(11 


». 


ft 

<a 3 

ft 




1 

1 

rC 


•H 

O 

o 



xi 

•H Oj 


H 

3 


a 

•> 

p 


CO 


Xi 

01 




1 

1 

O 

D< rC 

!«! 

•p 


3 

3 




•iH 



01 

cd 


3 

XJ 

3 P 

o 




1 

1 

o 


o 

4) 



O 

a 

X bo 


4J 

p 


3 

p 

to 


Cd 

o 

P 3 

X 




1 

1 

rH 

o 

o3 


o 


o 

PI 

P C 


45 

O 


o 

p 

P 



o 

3 3 

01 




1 

1 

Oj 

o 

a 


o 


cp 

p 

4J H 


a 

cd 


3 

Ifi 

CO 


p 

» 

H H 





[ 

1 


o 


w 





p 



a 



P 





• H 





1 

I 

4h 

trf ‘w 

p> 



C«H 

ri 

ClH (d - — ■ 


tp 



4h 

a CM 

CO Cp 


Cp 

Cp 

3 P 

w 




1 

1 

O 

pQ 

o 


o 


O 

P 

O <15 P 


o 

p 


o 

3 O 

45 O 


o 

o 

U O' 

p 




1 tH 

1 


o 






«3 

s (d 

tH 


ft 



T3 

H 



CO 

3 

o 




1 

1 

CU 

4J> 

0) 

Pi'-' 

<u 


(1) 

W) 

0) 45 

H 

0) 

a; 


45 

O 01 

•H 01 


3 

-P 0) 

«p 0) 

£ 

> 



1 

1 

Ut 



rH 

p 


u 

P 

p bO 6c 

»-H 


o 


u 

p p 

p p 


P 

^ Jh 

p 

XJ 

►H 



1 

1 

n 

oa 

3-3 3 

p 


p 

m 

3 3 P 



X 

P 

3 

ft 3 

X 3 


3 

3 -3 

r ^ 

o 




1 

1 

+j 

•P 

p o 

•p 


-p 


p 3 O 


4-> 

0) 

P 

P 

P 

01 H 


P 

ft P 

CO -P 

p 

lx 



1 

i 

o 

o 

o 

Oj ‘H 

o 


C) 

p 

0 3 0 

Od 

Q 

o 

•— r 

Q) 

O 

H y 

P o 


O 

^ y 

P o 

pH 

S 



1 

1 

td 

o 

oj 


CtJ 


3 

ft 

3 3 P 



a 

Cd 

3 3 

, 3 


cd 

o6i 3 

O 3 


Q 



\ 

1 

cw 

o 

Cf-I 

to 4J 

Cm 


Cp 

01 

cp H 

Q 

cp 

0) 

ft p 

P 4-1 

3 P 

P 

cp 

p 

3 P 

u* 

O 



1 

1 

3 


3 

rH U 

3 


P 

o 

3 0 3 

w 


+J 

H 

P 

45 3 

P 3 

3 

3 

H 3 XJ P3 

3 

w 



1 

j 

Ch 

rO 

P 

0 <D 

P 


P 

X 

3 3 3 


a 

p 

3 

3 

3 3 

S 

to 

a 

3 3 

O 3 

Cp 

Eh 



1 

1 

cd 

o 

ttS 


cC 


cb 

0) 


< 


cd 

O’ 

Cd 

H cd 

3 3 

oa 

cd 

3 3 

u cd 

<a 

< 



1 

1 

•& 

-p 

53 

-P 0) 



s 


53 P 

o 

53 

ft 

a> 

s; 

a s 

a 5S 

K 

a 53 

ft 5S 

o 



1 

1 









, 


• 



• 

• 

• 



• 

• 






1 

, 


o 


rH 


CM 


CO 





to 

to 


oo 

cn 

o 





1 

1 

cn 


rH 


tH 


H 


rH 


rH 



iP 

H 

H 


rH 

rH 

CM 







m 


1 


215 


c«a 



1 

1 










1 

1 

1 

1 










1 

1 

i 

1 

t-4 









1 

1 

1 

05 1 

1 

1 

-H- 









1 

I 


1 








1 

1 

CO 

1 








1 

1 

o 

1 








1 

00 1 

• 

1 








1 

1 

iO 

1 








1 

1 

1 

1 

1 


1 

1 

1 








1 

1 

1 

1 

1 

1 

lO 

1 

1 

1 








1 

1 

o 

1 








1 

1 


I 








1 

!>• 1 

« 









1 

1 

1 

1 

1 

1 

1 

1 

o 

1 

1 

1 

1 








i 

1 

1 

1 

I 

1 

1 

1 

00 

( 

1 

1 








1 

1 


1 








1 

1 


1 









^ 1 

0 









f 

1 

1 

i 

1 

o 

1 

( 

1 








1 

1 

1 

\ 

I 

1 

tH 

1 

1 

1 








1 

1 


1 








1 

1 

t-- 

1 








1 

1 

• 

1 







• 

1 

] 

ic 1 

1 

o 

1 

j 








1 

1 


1 


* 





• 

1 

1 

•» 

! 


w 





T) 

1 

1 

it 

1 


<D 





4-> 

[ 

1 

a 

CM 1 


-p 





C 

1 

1 

t- 

05 1 


aS 





O 

1 

1 

(O 

CM ) 


S 





o 

1 

I 

»o 



•H 





'W' 

1 

1 

• 

O 1 


•P 






1 

1 

o 

■w** 1 


U1 





CO 

1 

1 

1 

1 


<v 





iH 

I 

1 


1 







m 

1 

\ 


1 


<u 





lO 

1 

1 

-K- 

1 






• 


1 

1 

CO 

O 1 




• 

* 

0 

1 

1 

1 

tH 

H 1 




<u 

0 

O 


\ 

CO 1 

oq 

CM 1 


CM 


u 

o 

P 

<U 

1 

1 

• 

• 1 


o 


pi 

p 

cd 

rH 

1 

I 

tH 

O 1 



• 


3 

o 

rO 

1 

1 




M 

0 

O 

o 

•rH 

at 

1 

1 


1 


P 

4J 

•rH 

•H 

«M 

E-4 

1 

1 


1 


O 

ct3 

CM 

Cm 

•H 

1 

t 


1 


P 

P 


«M 

s 


1 

1 


1 

« 

P 


P 

P 


1 

1 


t 

CO 

OJ 

0 

Wl 

XiO 

•M 


1 

1 

O) 

1 

O 


to 

•H 

•H 

CO 


1 

1 

CO 


a 

XI 


to 

to 



1 

1 

CM 


CO 

p 

;5 



Cm 


1 

<M 1 

• 

I 

to 

cd 


Cm 

Cm 

O 


1 

1 

CO 

1 

1— 1 

X3 

• • 

O 

O 



i 

1 


1 


q 




rH 


1 

) 


1 

to 

d 


rH 

rH 

0 


1 

1 


1 

p 

•p 

XJ 

0 

0 

> 


1 

1 


1 

o 

w 


> 

> 

0 


1 

1 


1 

•H 


3 

0 

0 

i-H 


1 

1 


1 

fH 

a; 


•— f 

rH 



1 

1 


1 

«! 

p 

« vs 



P 


1 

1 


1 

> 

cd 

p 

-p 

P 

C 


t 

1 


1 



3 

c 

P 

0 


I 

1 


1 

• * 

M 

O 

0 

0 

o 


1 

1 


1 


<u 

ja 

o 

C^ 

JH 


1 

1 


( 

CO 

di 

cd 

p 

U 

0 


1 



1 

4-> 

1) 


0 

0 



1 

1 


1 


rC 


p* 

Q* 



1 

1 


1 

0 

+5 

• • 



O 


1 

1 


1 

a 

pi 

vJ 

rH 

lO 

rH 


1 

1 


1 

<D 

0) 






I 

1 



03 

p 

« M 

4-) 

P 

P 


1 

1 

a 

1 

cd xi 

c(3 

cd 

cd 


1 

1 

^Zi 

1 


a 

0 





1 

t 

f-H 

I 

CO 



•P 

P 

P 


1 

1 


1 

< 

P! X3 

P 

P 

S 


1 

1 


1 


•H 

CO 

ctS 

cd 

cd 


1 

1 


1 

p 



O 

O 

o 


1 

1 

O 


o 

CO 

0 

•H 

•iH 

•rH 


1 

tH 1 


1 


0 

p 

CM 

CM 

P 


1 

1 


1 

xJ 


t—i 

•M 

• rH 

• iH 


I 

! 

1 

0 

p 

o3 

P 

P 

a 


1 

1 

5 

1 

to 

t)0 

f> 

tto 

XtO 


j 

) 


1 

a5 

•H 


•M 

•rH 

• M 


1 

1 


1 

CQ 

Can 

•• 

CO 

CO 

CO 


1 

i 

1 

1 


1 

1 








1 

1 

<1 

1 

■ • 

* • 

P> 



# 


1 

\ 

H 

1 








1 

1 

O 


0 





•M- 


\ 

1 


1 

O 

0 






\ 

1 


1 

P 






1 

1 


1 

P 

4^ 






1 

1 



O 

O 






\ 

1 


1 

CO 

K 







216 


coe-fficient of labour, leading to the conclusion that 
diseconomies have set in. However, this conclusion 
cannot be accepted readily because on the basis of 
Cobb— Douglas production function (Model - I & II), the 
evidence in favour of constant returns to scale has 
been categorical . 

We notice a slight improvement in the estimates of 
Model - III as compared to those of the Model-II. This 
is witnessed by the significant coefficient of wage 
rate which we observe in respect of eleven industry 
groups (namely wool, silk and synthetic fibre textiles; 
rubber, plastic, petroleum and coal products; alcohol, 
beverages, tobacco and tobacco products; machinery, 
machine tools and parts (except electrical); food 
products; textile products; metal products; non- 
metal lie mineral products; jute, hemp and mesta 
textiles; sugar, khandsari and gur; and transport 
equipment and parts). In metal products, o' is found to 
be greater than unity (at 10 percent level), while in 
other industry groups, the value of 0~ is not 
significantly different from one. 

Significant economies of scale are observed in the 
industry group of food products. Diseconomies are 
observed in case of edible oil and vanaspati ghee; and 
wood and wood products, furniture and fixtures. The 
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remaining industry groups are not experiencing 

significant economies of scale (i.e. constant returns 

to scale prevail). As compared to Models-I and II, 

data fit is good in greater number of cases. However, 

like previous models, industry groups constituting 

—2 

category - I witness low R here also. 

We are finally in a position to put the estimates 
of all the three Models and draw general inferences 
regarding organised manufacturing sector of U.P. In 
category-IV, the hypothesis of ^=0 implying fixed 
coefficients is rejected conclusively. The estimate 
is, however, not found to be significantly different 
from unity. In seven industry groups (i.e., rubber, 
plastic, petroleum and coal products; machinery, 
machine tools and parts (except electrical); food 
products; textile products; non-metallic mineral 
products; sugar, khandsari and gur; and transport 
equipment and parts) also the estimates of u~ are not 
significantly different from unity on the basis of all 
the three models. Analogously, on the basis of Model 
- I and ~ III ,the estimates of c" are not significantly 
different from unity in three industry groups of wool, 
silk and synthetic fibre textiles; alcohol, beverages, 
tobacco and tobacco products. For the category -IV and 
ten industry groups, where estimates of tr were close to 
unity, we tested for constancy of factor shares. 
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While labours share remained more or less constant in 
the category-IV and -four out of ten industry groups it 
showed considerable variations in the remaining 
industry groups. 

As far as the remaining industry groups are 
concerned estimates of (f are found to significantly 
exceed unity in metal products on the basis of Models-I 
and III. Thus, a proportionate change in factor price 
ratio would lead to more than proportionate change in 
factor ratio, indicating a highly flexible production 
structure in this industry group. 

The estimates of <r through application of Model -I 
are found to be significant in categories - II and III 
and five industry groups only. The estimates are found 
to be significantly greater than unity in catBgory-II 
and electrical machinery, apparatus, appliances and 
supplies and parts, whereas in category-1 1 1 and basic 
metals and alloys; edible oil and vanaspati ghee; 
cotton textiles; and wood and wood products; the value 
of cr is not found to be significantly different from 
unity. In the remaining two models, estimates of cT 
were found to be insignificant in the above mentioned 
categories and industry groups. The reason probably 
being that the movement from simple to multiple 
regression has led to increased standard errors due to 


the presence of mul ticol linearity between the 
independent variables, resulting in less precise 
estimates. 

Insignificant estimates of cr on the basis of all 

the three models are found in catBgory-I and four 

industry groups, i.e., chemicals and chemical products; 

other manufacturing industries; paper and paper 

products and printing, publishing and allied 

industries; and leather and leather and fur prodcts. 

Of these, technology can be used only in fixed 

proportions as the input ratio would not be responsive 

to changes in factor price ratio. In general, the 

estimate of <r is found to be equal to zero in highly 

capital intensive category-I and industry groups 

(excepting leather and leather and fur products). This 

is in accordance with the general observation that 

elasticity of substitution goes on declining with a 

successive replacement of traditional technology by the 
50 

modern one. 

The technical progress on the basis of the CES 
production function (Model— II) is found to be 
significant only in category-I I and the three industy 
groups (i.e. food products, jute, hemp and mesta 
textiles; and leather and leather and fur products). 
Besides these, neutral technical progress has not 


played any significant role in development of organised 
manufacturing sector of U.P. during the reference 
period. Further, the organised manurf ac turing sector 
is dominated by industry groups exhibiting constant 
returns to scale. Economies of scale are observed in 
only two categories (II and III) and one industry group 
(i.e. food products), while diseconomies are found to 
be operating in edible oil and vanaspati ghee; and 
wood and wood products, furniture and fixtures. 

Here, we also notice significant differences in 

the findings of earlier production function studies in 

the context of the organised industrial sector at all- 

India and State levels through succeeding paragraphs. 

So far as the estimates of tr are concerned, no general 

conclusions can be drawn on the .basis of existing 

51 

studies. Diwan and Gujarati on the basis of time 

series data of 1946-58 find tr to be significantly less 

than unity in twenty-six out of twenty-eight industries 

52 

studied. Bhasin and Seth for the period of 1950-65 

also find less than unity estimates of cr in most of the 

industries studied. Similar results regarding jute 

industry (1958-70), Karnataka manufacturing (1968-78), 

and Punjab manufacturing (1967-80) are brought out in 

53 ■ 54 

the respective studies of Verma , Dhillon and 

55 

Singh . On the other hand, estimates of tr are not 
found to be significantly different from unity in 
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twenty one out o-f twenty eight industries studied by 

Venkataswami . Similarly, Banerji^ finds estimates 

of <T not significantly different from unity with regard 

to Indian manufacturing sector (1946-64) and five 

industries (i.e., cotton textiles, jute textiles (1946- 

64), sugar (1946-63), paper and bicycles (1946—58). 

Similar estimates of cr were found in an inter — state 

58 59 

study on sugar industry by Subramaniyan . Gupta 

also finds evidence in favour of unitary cr in 

Maharastra manufacturing for the period of 1969-77. 

Large inter — industry variations in the estimates of cr 

60 

were found in a study by Mehta for 1953-65. In 

general, on the basis of various models derived from 

CES production function estimates of cr were not found 

to be significantly different from zero in seven 

industries, and not significantly different from one in 

ten industries. On the other hand in ten industries, 

estimates of cr were found to be signif icantly different 

from one. Similar trends are found in an earlier study 

by Sankar^^, which is based on application of Bayesian 

technique to fifteen Indian industries for the period 

1946-58. Estimate of cr is not found to be 

significantly different from unity in 50 percent cases, 

being insignif ican t in one while in the remaining 

industries cr is significantly different from unity. In 

62 

a fairly recent study, Gaidar finds o- to be quite 
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close to unity -for aggregate CMI (1951-65) and large- 
scale sector (ASI census sector) tor 1959-79. However, 
in respect o-f small scale sector (ASI sample sector) 
for 1960-78, estimate of cr is found to be less than 
one . 

Conflicting evidences are also available regarding 

the returns to scale. Findings of many earlier studies 

have gone in favour of constant returns to scale. 
63 

Dutta on the basis of cross-section data of 1946 and 

64 

1947, Murty and Sastry on the basis of cross-section 

65 

data of 1951, Dutta Mazumdar on the basis of time 
series data of 1951 to 1961 and Narasimham and 
Fabrycy*^'^ on the basis of pooled cross-section time 
series data of 1946-58 have shown evidences in favour 
of constant returns to scale. Banerji*^^ in his study 
finds constant returns operating with regard to Indian 
manuf acturing and jute textile industry and cotton 
textile industry. However, contrary to this, the 
remaining three industries (namely sugar, paper and 
bicycles) have experienced increasing returns to scale. 
Mehta^^ has found evidence in favour of constant 
returns to scale in twenty three out of twenty seven 
industries studied. On the basis of Tintner test, 
hypothesis of constant returns could be rejected in the 
case of only five industries. Conversely, Bhasin and 
Seth*^'^ for almost similar time period (1950-65) find 


the same industries operating under constant returns to 

scale. Hashim and Dadi^^ -find Indian manufacturing 

sector experiencing increasing returns to scale during 

1946-64. However, for the period of 1953-64 evidence 

is in favour of constant returns to scale. Goldar^^ on 

the basis of both the Cobb-Douglas and the CES 

production functions finds categorical evidence in 

favour of constant returns to scale in aggregate CMI 

(1951-65) and also in large scale (1959-79) and small 

scale (1960—78) sectors. Almost similar conclusions in 

respect of total manufacturing sector for all-India 

72 

level and Rajasthan are reached by Rajalakshmi . In 

73 

another study, she has found evidences in favour of 

constant returns to scale in non-metallic mineral 

products and non-ferrous basic metals of Rajasthan. 

Analysing jute industry at all-India level for the 

74 

period of 1950-78, Verma has also reached the similar 
conclusions. In a study on five industries (namely 
food products, cotton textiles, basic metals and 
alloys, transport equipment, and electricity industry) 
of Punjab for the period of 1967-82, Singh and 
Singhal through application of Cobb-Doughas 

production function have found the first industry 
operating under decreasing and rest of the industries 
under constant returns to scale. However, on the basis 
of CES production function, basic metals and alloys is 
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■found to be experiencing increasing returns to scale, 

whereas food products and transport equipment have 

operated under decreasing returns to scale. The 

remaining two industries have experienced constant 

returns to scale. Categorical evidence in favour of 

increasing returns to scale has been brought out in the 

76 77 78 

studies of Yeh , Diwan and Sankar for the period 

1953-58. Yeh in his study notices increasing returns 

to scale in seventeen industries, whereas constant and 

decreasing returns have been under operation in two and 

79 

ten industries respectively. Diwan and Gujarati (for 
1946-58) observe significant economies of scale on the 
basis of CES production function for twenty-nine 
industries. 

Including time trend in the production function to 

capture technological change often gives unrealistic 

estimates. Quite frequently time trend turns out to be 

insignificant, leading to the conclusion that neutral 

technological progress is not a major source of output 

growth so far as Indian industries are concerned. 

However, the degree of technical progress varies from 

industry to industry. Using the data of manuf ac turing 

80 

sector for 1946-67, Venkataswami notices that new 

industries have demonstrated much more technological 

0 

progress as compared to old ones. Sankar observes 
positive neutral shifts in six industries and negative 
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Narasimham and 


in two for the period o-f 1953-58. 

82 

Fabrycy have not observed any significant shift in 

83 

the production function for 1946-58. Banerji finds 

evidence of a shift in production function in sugar, 

paper and bicycles, whereas cotton and jute have not 

84 

experienced significant technical progress. Mehta 

finds only eleven out of twenty seven industries 

85 

experiencing technical progress. Goldar, however, 

finds significant shifts in production function in 

aggregate CMI , large scale sector and to some extent in 

small sector also. Conversely, according to 
86 

Subramaniyan , sugar industry has not experienced any 
significant technical progress during the period of 
1953-69. 

The present study also, supports the findings of 

earlier studies. Neutral technological progress does 

not seem to have played any important role in output 

growth. Thus, positive significant estimates of time 

trend are seen only in three out of twenty industry 

groups (on the basis of both Cobb-Douglas and CES 

production functions) and category-II (on the basis of 

CES production function). Further, most of the earlier 

studies concerning organised industrial sector on all- 

India level found increases in labour force to be a 

87 

major source of growth. The present study seems to 

be a distinction and identifies capital as a factor 
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most crucial to output growth. In the above mentioned 

production function studies, coefficient of capital is 

generally found to be insignif icant owing to mainly 

measurement problems, mu 1 ticol 1 ineari ty , 

overcapi tal isation and underutilisation of the 

installed capacity. The findings of the present study 

are not comparable with those of the earlier ones 

mainly because of differences in the choice of the 

period and the coverage of areal units. Necessary 

adjustments have been made in the time series data of 

capital to minimise measurement errors in the present 

study. Improvement in measurement of capital has 

brought about a significant improvement in coefficient 

of capital, as experienced by Dholakia in his study of 

80 

Indian iron and steel industry. Further studies 

covering the recent time period, have usually found 

significant estimates of capital coefficient. For 

09 

example, Goldar in his study has found insignificant 

estimate of capital coefficient for 1951-65 (aggregate 

CMI ) , whereas the corresponding estimates were 

significant for 1959—79 (ASI census sector). 

90 

Similarly, a recent study on Indian jute industry 
covering the time period of 1950-68 has found 
significant capital coefficient accompanied by 
insignificant labour coefficient. Apart from the 
reasons outlined above, since the beginning of the 
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Fi-fth Plan (i,e. 1974-75) a considerable amount of 

investment has been made in industrial sector of U.P. 

Correlating this to our present study, we notice that 

increased capital has made a significant contribution 

to output growth of the organised industrial sector in 

U.P. during the reference period. Insignificant labour 

coefficient in many cases paints a disquieting picture 

so far as the role of labour in the output growth is 

concerned. This conforms to the finding that the 

organised industrial sector of the State in recent 

years has experienced deceleration in employment 

growth. Further, the low labour coefficients also 

indicate that there is less scope of employment in the 

organised industrial sector and the increased capital 

91 

is chiefly responsible for the output growth. 

2. PERFORMANCE OF ORGANISED INDUSTRIAL SECTOR OF UTTAR 
PRADESH : 1974-75 TO 1985-86 

The contributions of primary, secondary and 
tertiary sectors to total State income , (at constant 
prices of 80-81) during 85-86 being 47 percent, 19 
percent and 34 percent respectively, clearly 
demonstrate the predominance of primary sector in the 
State economy. Moreover, there have been some 
significant changes in inter-sectoral contributions 
over the period of 1980-86; a loss in the contribution 
of primary sector by 5 percentage points Cfrom 52 
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percent to 47 percent) has been compensated by 3 
percentage point gains of secondary sector <from 16 
percent to 19 percent) and 2 percentage point gains of 
tertiary sector (from 32 to 34 percent), 

2,1 Performance of Organised Industrial Sector at the 
State Level 

Increased efforts for development, particularly 
since the Fifth Plan, have resulted in significant 
structural changes in the State economy. Rapid 
industrialisation has been used as an instrument for 
acceleraling the pace and process of development in 
shortest possible time. In view of this, it is aimed 
here to analyse the changes that have taken place in 
organised manufacturing sector of U.P. over the period. 
The time series data on gross value-added, total 
employment and gross fixed capital for this sector, and 
the trend and average annual growth rates for the 
entire period and two sub-periods are provided in 
Table-5.14 

Significant trend growth rates can be seen in all 
the three variables. The highest trend growth rate of 
6.69 percent is observed in gross fixed capital 
followed by 6.56 percent in gross value added and 2.36 
in employment. Besides, we also notice almost a 
similar trend of average annual growth rates of these 
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Tnhle Ti.l'i 


Time Seri(?s Data on 

Difft?rr?nt Variables for Organised 

Manufacturing 

Sec tor 

in U. P : 1974 

-75 to 17G3-B6. 



Gross Value 

Total Employment 

Gross Fixed 

Yea r 

Added at 


Capital Stock 


1974-75 pi' ices 


at 1974-75 


(in 1 a l< t‘i R s . ) 


p r i c e s 




(in lakh Rs.) 

1 


3 

4 

197^.-75 

399 11.93 

453070.0 

192251 .34 

1975-7fo 

38503.50 

471250.0 

202008.43 

3776-77 

43698.71 

515169.0 

214968.43- 

1777--78 

50028 . 76 

562464.0 

227838.38 

J978-79 

53156.00 

562550.0 

241580.33 

3 979-80 

51194.98 

57127B.0 

250384 . 78 

3 980-81 

45395.01 

640980.0 

260251.85 

1981-82 

47837.05 

660250.0 

293655.70 

1 902-83 

68946 . 83 

675547 .0 

323437 . 33 

1903-84 

71205.52 

590691 .'0 

343325.03 

1984-85 

70140.82 

571065.0 

363088.44 

■ 1985-06 

84030.87 

568688.0 

384133.67 

Trend growth rate 

6.560* 

2 . 363** 

6 . 699* 


(6.752) 

(3.014) 

(29.200) 

Average Annual 

Growth Rates 

( pru' con t per annum ) -*• 


1974-75 to 1979-80 

5.41 

4.81 

5.43 

1980-01 to 1985-86 

9.96 

0.21 

7.44 

1974-75 to 1985-86 

7 . 89 

2 . 30 

6.53 



Source ; ASI Reports : Various Issues. 


Mote : Figures in parentheses are t values o-F the estimates. 
* Significant at 1 percent level o-f significance. 

Significant at 5 percent level o-f significance. 

+ Simple average of annual growth rates. 
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variables. Further, as compared to sub— period— 1 , w£ 
notice a sharp increase in growth rates ot value-addec 
and gross -fixed capital accompanied by a decrease ir 
the growth rate o-f employment in the sub— period — 1 1 , 
This has happened probably because o-f 
additions/expansions o-f the units requiring more 
capital and less labour. Further, signi-ficant 
increases in labour productivity in the second sub- 
period (see Table-5.1) seems to have led to an increase 
in output with the use of lesser amount of labour. 


As transpires from the foregoing analysis, a 

conflict between the output growth and employment 

persistently exists in the organised industrial sector 
1 

of the State during sub-period - II. Considering 
the National level objective of efficiency and 
equity, it would, however, be incongruous to make 
concentrated efforts for achieving the one at the 
cost of the other. In other words, one has to strike 
a balance between the two. And for this purpose, 
it would be worthwhile to mainly depend upon the 
organised manufacturing sector for maximising the 
output growth and concentrate on unorganised one (based 
on labour-intensive technology) for enhancing the 


231 


employment growth. The latter is better rewarding from 
the point of view of employment generation, as would be 
evident from the Table - 5.15. 

Table — 5.15 


Persons Usually Employed in the Manufacturing Sector of U»P. 

(Persons in lakhs) 


Sec tor/ Year 

1977-78 

1987-88 

Compound Growth 
Rate (1987-88 
over 1977-78) 

1. Total Manuf ac turing ( + ) 

32.00 

44.00 


3.25 

1 . 1 Organised 

4.79 

5.34 


1 .09 

1.2 Unorganised (++ ) 

27.21 

38.66 


3.56 


Source 3 NSS data, 32nd round for 1977-78 and 43rd round 
for 87-88. 

Draft Eighth Five Year Plan, 1990-95, and Annual 
Plan 1991-92, Vol I, Uttar Pradesh, pp.l06(+) and 
10S(++) . 

As shown above, the compound growth rate of 
employment in unorganised manufacturing sector of U.P. 
during the period 1977—87 was much higher (3.56 
percent) as compared to the organised one (1.09 
percent ) . 

2.2 Category/ Industry Group-wise Performance at the 
State Level 

The category/industry group-wise trend growth 
rates of gross value added, total employment and gross 
fixed capital are presented in Table - 5.16. The 
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positive and significant trend growth rates of value 
added are witnessed in all the categories. The highest 
trend growth rate of 13.77 percent in category-II is 
followed by the respective trend growth rates 7.74 and 
6.92 percent in categories -IV and III. The lowest 
trend growth rate of 5.11 percent seen in highly 
capital intensive category-I is simply because of 
already high value added figures in the base year. 

Bo far as the industry groups are concerned, 
excepting edible oil and vanaspati ghee, the other 
nineteen industry groups have registered a significant 
trend growth rate in value added. The highest trend 
growth rate of 17.63 percent is observed in rubber, 
plastic, petroleum and coal products followed by the 
trend growth rate of 14.46 percent in electrical 
machinery, apparatus, appliances and supplies and 
parts. The lowest trend growth rate of value added has 
been recorded in edible oil and vanaspati ghee. 

For the entire period of the study, we notice that 
the trend growth rates of value added in eleven 
industry groups are higher than the trend growth rate 
of the whole organised manufacturing sector in the 
State (6.56). The remaining industry groups qualifying 
for the lower trend growth rates consist of chemicals 
and chemical products!! wool, silk and synthetic fibre 
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textiles; edible oil and vanaspati ghee; paper and 
paper products and printing, publishing and allied 
industries; cotton textiles; metal products (except 
machinery & transport equipment); non-metal lie mineral 
products; jute, hemp and mesta textiles; and wood and 
wood products, furniture and fixtures. Generally, we 
notice that most of these industry groups fall in 
labour intensive categories. 

Three out of total four categories registered 
positive and significant trend growth rates of 
employment. The highest trend growth rate of 
employment (4.83) is observed in category-II followed 
by the trend growth rates of 3.29 percent and 2.69 
percent respectively in categories-1 1 1 and I. The 
higher labour intensive category-IV registered the 
lowest (insignificant) trend growth rate in employment. 

The highest trend growth rate of employment (11.42 
percent) is observed in transport equipment and parts, 
followed by the trend growth rates of 8.39 percent, 
7.04 percent and 7.0 percent in rubber, plastic, 
petroleum and coal products; textile products; and 
leather and leather and fur products respectively. 
Significant growth rates of employment found only in 
three out of seven industry groups constituting the 
category-IV might be one of the reasons for low and 
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insigni-f leant growth rate of employment observed in 
this category. Trend rate of decline in employment is 
observed in three industry groups out of which 
significant decline is confining to two industry groups 
(namely edible oil and vanaspati gheef and metal 
products and parts) only. The fourteen out of twenty 
industry groups have shown growth rates of employment 
above the State level average during the period of the 
study. 

The positive and significant trend growth rates of 
gross fixed capital are seen in all the categories and 
industry groups. As a result, we notice highly 
significant trend growth rate of gross fixed capital 
(6.7 percent) in whole of the organised industrial 
sector of U.P. The trend growth rate of gross fixed 
capital in categories-I I I and IV have exceeded the 
State level average. The trend growth rates of gross 
fixed capital is noticed to be the highest (8.37 
percent) in category-IV and the lowest (5.04 percent) 
in category-I. The categories-I 1 1 and - II have 
occupied the second and the third place with respective 
trend growth rates of 7.03 percent and 5.72 percent. 
These findings are in consonance with the observed 
growth rates of capital - labour ratios analysed in the 
previous section. 


The highest trend growth rate o-f gross fixed 
capital (1S.B5 pdrcent) is observed in textile products 
followed by the trend growth rate of 16.67 percent in 
rubber, plastic, petroleum and coal products. Gross 
fixed capital has registered the lowest trend growth 
rate of 3.35 percent in basic metals and alloys. Eight 
out of twenty industry groups are found to have trend 
growth rates of gross fixed capital above the State 
level average. 

Category-II has witnessed the high trend growth 
rates in respect of both the value added and 
employment. This is supported by the highly 
significant coefficient of correlation (0.91) between 
the two in this category. The trend growth rate of 
gross fixed capital is noticed to be slightly greater 
than that of employment, whereas the trend growth rate 
of value added is found to be well above the growth 
rates of labour and capital. Thus, the category-II 
seems to have shown greater efficiency in the use of 
inputs. This is corroborated by the productivity and 
production function analysis also. In the remaining 
three categories, the trend growth rate of fixed 
capital far exceeds that of employment, demonstrating 
the case of capital deepening. However, with the 
exception of category-IV, positive and significant 
trend growth rates of both output and employment can be 


239 


observed in the remaining categories (I and III). 
Coe-f -Ficients of correlation between output and 
employment in category-I (0.67), category-III (0.95) 
and category-IV (0.33) also confirms the above finding. 

In ten out of the twenty industry groups, above 
the State level average trend growth rates of output 
are accom panied by above the State level average trend 
growth rates of employment. These industry groups are 
basic metal and alloys industries; electrical 
machinery, apparatus, appliances and supplies and 
parts; rubber, plastic, petroleum and coal products; 
other manufacturing industries; alcohol, beverages, 
tobacco and tobacco products; machinery, machine tools 
and parts (except electrical); food products; textile 
products; transport equipment and parts; leather and 
leather and fur products. The coefficient of 
correlation between the growth rates of gross value 
added and employment across industries is 0.02, which 
is statistically significant at one percent level. 
However, out of these ten industries only in electrical 
machinery, apparatus, appliances and supplies and 
parts, the trend growth rate of employment has exceeded 
that of gross fixed capital. On, the whole, the 
organised industrial sector of the State is 
characterised by increased capital deepning during 
whole of the reference period. 
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3, INTER-RELATIONBHIP BETWEEN TECHNOLOGICAL CHANGE AND 
DEVELOPMENT OF ORGANISED INDUSTRIAL SECTOR IN U.P. : 

1974-75 TO 1905-06 

Manufacturing sector in developing countries is, 

generally, characterised by high growth rate of output 

accompanied by low growth rate of employment. This 

kind of unfavourable phenomenon still continues to 

exist inspite of strenuous efforts including higher 

investments made in the past to ensure maximisation of 

employment growth. As a matter of fact, manufacturing 

is considered as an instrument to absorb not only the 

growing labour force but also to deploy the surplus 

labour engaged in low productivity sectors like 

agriculture. However, the performance of this sector 

is found to be less rewarding so far as employment 

generation is concerned. One of the reasons attributed 

to this failure has been the use of technology unsuited 

93 

to the factor proportions of developing countries. 
Giving due weightage to this aspect, we have, 
therefore, decided to analyse through subsequent 
paragraphs the inter — relationship between the 

technological change < in terms of partial productivity 
indices and Solow index of TFP) and performance of the 
organised industrial sector in U.P. (in terms of output 
and employment growth). For this purpose, the 
subsequent analysis is carried out taking into account 
the review of previous literature and the results of 
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various models used previously in this chapter. 

3.1 Review of Literature 

Employment opportunities can be created either 

through stimulating output in high-productivity and 

high wage sectors or through the use of greater amount 

of labour to produce a given amount of output <i.e. the 

use of more labour intensive techniques). During 

the Fifties and the Sixties, the over — riding objective 

of the developing countries had been to achieve higher 

output growth. It was felt that the ‘poor would be 

better — off... if they received a constant share of 

rapidly growing pie than if they received a larger 

95 

share of slower growing one'. This line of thought 

was mainly influenced by fixed proportions view of 
technology and the inherent belief that a conflict 
exists between maximising the growth of employment and 
that of output and savings (i.e. output employment 
trade -off). 

In consonance with this line of thought, the 
National Plans as well as the State Plans aimed at 
accelerated growth through industrialisation, 

particularly the development of heavy capital goods 
industries. These industries were associated with 
greater technological progress and economic growth and 
it was assumed that accelerated production would build 
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a base for greater employment opportunities. However, 
the industrial pattern that emerged had a favourable 
effect on output growth but was not conducive to growth 
of employment. 

Disillusionment with this strategy in recent years 

has led to reversal in thinking, making employment 

creation a major objective to achieve an equitable 

growth. Thus, India's Sixth Plan apart from laying 

emphasis on accelerated growth visualised that 

‘employment opportunities have not been adequate in 

recent past either for the educated manpower or for 

overall population', and therefore, the employment 

policy during the Sixth plan envisaged to meet two 

major goals of ‘reducing underemployment for majority 

of the labour force and cutting down long term 

97 

unemployment'. Similarly, the Sixth Plan of U.P. 

also proposed to ‘give priority to such industries as 

98 

have greater potential for employment'. 

. The above mentioned strategy was based on the 
assumption that adequate substitution possibilities 

exist and that factor proportions are responsive to 
changes in factor prices. The literature on the topic 

indicates that the range varies from elasticity 

pessimists to elasticity optimists. Elasticity 

pessimists believe that no substitution between factors 

243 


is possible and that the only alternative available to 

developing countries is the -fixed proportions high 

capital intensive western technology. The reasons o-f 

•favouring this view are as -follows; firstly, it is 

argued that capital intensive technology while using 

less labour may also use less capital per unit of 

output. Secondly, high capital intensive processes are 

also associated with high rate of technological 

progress. Thirdly, it is argued that even though 

labour intensive alternatives may exist, the choice may 

be restricted. It is said that capital intensive 

technologies are absolutely necessary to ensure high 

quality (as capital can be used in place of highly 

skilled labour of which there is dearth in less 

developed countries) and also to capture economies of 

scale that are feasible only in large scale mechanised 
99 

set up. It is also argued that capital intensive 

technology results in higher returns to capital owners 

^100 

who have high propensity to save and invest. 

Elasticity optimists, on the other hand, believe 
that high substitution possibilities exist and the 
faster growing factor (i.e. labour) can be substituted 
easily for the constraining factor ( i . e . capi ta 1 ) ; this 
makes it possible to increase output alongwith 
employment. Econometric evidences of elasticity of 
substitution on the basis of CES function, barring a 
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few cases, are positive, leading to the conclusion that 

substitution possibilities do exist. The estimates 

usually cluster between the values of 0,5 to 1.2 but 

estimates on either side of these values also are not 
101 

uncommon. Similar results for Indian industries 

have been provided in section 1 . ^(ry)above . However, 
keeping in view the theoretical and empirical problems, 
it is necessary to view these results with caution. It 
has been found that 'even slight variations in the 
period or concept tend to produce drastically different 
estimates of elastici ty ' . Norawetz^*^^ also could 

not consistently rank high elasticity and low 
elasticity two-digit industries on the basis of CES 
function for 12 sets of U.S. data and 4 sets of data 
for developing countries. Inspite of these criticisms# 
econometric investigations based on CEB production 
function are carried out to deduce meanignful policy 
implications. 

Further, disaggregative analysis on elasticity of 
substitution has also been carried out for large number 
of industries. On the basis of individual case 
studies, fairly widespread substitution possibilities 
have been found out, with the alternative labour 
intensive technology often proving to be superior, low 
in cost, in comparison to modern capital intensive 
techniques . Many of these studies concentrate on 



consumer goods industries only — which are simpler and 
more homogeneous in character. A study covering fairly 

wide range of products reached the similar 

, . 105 

conclusions. 

Apart from these, a number of measures have been 
suggested to increase substitution possibilities: 

(i) It has been argued that an intensive use of capital 

(extra shifts) would help in lowering capital labour 
ratio. The subsequent need for maintenance adds to 
employment opportunities as repair is a labour 
intensive activity. Frequently in case of 

developing countries we observe that existing capital 
stocks are underutilised. Putting this idle capacity 

to use will in itself have a favourable impact on 

1 4 . 107 

employment. 

(ii) It is felt that even if the core processes do not 
lend themselves easily to labour intensive techniques, 
ancillary activities, such as materials receiving and 
handling, packaging and storage offer greater scope for 
varying factor proportions. 

(iii) It has been pointed out that developing 

countries can borrow second hand machinery from 
developed countries that may better suit to its factor 
proportions. As against the common belief, organised 
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markets for these can still be found in developed 
countries. A number of studies have found efficient 
employment of used machinery in industries of the 
developing countries. 

(iv) It has also been pointed out that question should 
not only be regarding the appropriate choice of 
techniques for producing a given product but also 
appropriate product choice, which will go a long way in 
resolving conflict between output and employment. For 
this, it is proposed that a country should be oriented 
towards exports as labour intensive goods and processes 
will have a comparative advantage in World markets and 

therefore, a natural choice, as far as developing 

. . ^ 109 
countries are concerned. 

<v) It has been aruged that since small scale firms 
have relatively low capital labour ratio, they require 
special attention. An important reason for labour 
intensity of small firms is that they face factor 
prices closer to their social opportunity costs (as 

■ 4 . 1 X ■ . 1 

against large firms). 

<vi) Lastly, it is also argued that developing 
countries can do their own research and development, 
adapting transfered technology suiting to local 
conditions and the most important developing entirely 
new products and processes (or labour using 


technological changes). 


The two main contentions on which capital 
intensive techniques are advocated (i.e. high capital 
output ratios of labour intensive techniques and a 
greater rainvestible surplus o-f capital intensive 
techniques) are questionable. Growing evidence points 
towards, the greater possibility of substituting labour 
for capital without sacrificing output, provided the 
cooperating factors are present. 

112 

Apart from this, Ranis in a study of four 

industries of Pakistan finds that medium-sized (less 

capital intensive) firms have higher savings and 

reinvestment rate per unit of output than do large 

113 

firms. Appavadhanu 1 u finds small firms having 

114 

higher saving rates than large firms. Sandesara in 

a study of ten Indian industries finds more labour 
intensive industries having higher output and higher 
surplus per unit of capital. Further, wages have also 
been found to be low in these industries. 

Despite a widespread need and possibility to 
switching over to more appropriate technologies the 
reasons for still finding large scale use of 
inappropriate technologies are as follows; 

(i) Government policies in developing countries have 


distorted the input prices in such a way that they do 
not reflect the real social opportunity costs. Large 
firms are provided credit at low interest rates. 
Further, low custom duties and excise taxes on capital 
goods imports, partial tax exemption for income 
generated from capital investment, tax holidays and 
similar other policies make it preferable to substitute 
capital for labour. To top it, labour is made dear by 
creating artificially high wages through minimum .wage 
laws, large fringe benefits, restrictions on firing and 
government encouraged trade union pressures. 

(ii) There seems to be some sort of prestige issue 
involved among the entrepreneurs of developing 
countries in the use of developed country mechanised 
technology. 


(iii) Even if we find instances of Mul tinational 
Corporations (MNCs) adapting to local conditions, lack 
of competition may make it less worthwhile to adapt and 
as a result MNCs may continue to use 
sophisticated parent industry western technology. 


highly 

115 


< iv) 

Even 

in the c 

ases where we find 

wi 1 1 ingness 

to 

adopt 

more 

labour 

intensive technol 

ogies, lack 

of 

information 

may act 

as barrier. This 

is an aspect 

of 


X- inefficiency 


1 16 
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(v) other government policies also result in an 
inappropriate -factor proportions. Failure to encourage 
competition, negative attitude towards used machinery 
imparts, unwillingness to tax or otherwise discourage 
the consumption of luxury items, and unwillingness to 
encourage the development of export markets tor 
manufactured goods are some of these. 

(vi) Finally importance of local research and 

development has not been fully realised. Though some 

evidences of adaptation are found, yet the speed at 

which they are occuring is very slow. Further, the 

range of choice open to developing countries is far 

from complete, and the gap needs to be filled by 

118 

development of new products and processes. 

Technology policies aiming at removing these problems 

and increasing the use of labour can be broadly divided 

119 

into three main schools of thought. The first 

school known as 'price incentive school' stresses on 
getting prices right to suit the social opportunity 
costs. Apart from creating a choice for appropriate 


techniques , 

it 

will also create 

an incentive for 

development 

of 

more appropriate 

techniques. Direct 

correction 

of 

price distortion 

may not always be 

feasible . 

Under 

such circumstances 

, indirect measures 

like wage 

subsidy or taxation on 

the use of capital 


will go a long way in correcting the problem. Second 
school or the 'technologist school', believes that 
increased investment in technological development (i.e. 
R & D) will bring about the required transformation. 
Lastly, we have the 'radical reform school' which 
believes in the radical transformation of the society. 
No amount of institutional or incentive change in 
absence of such a transformation will result in desired 
use of technology. 

An integrated approach, involving elements of all 

the three schools are stressed to tackle the 
120 

situation. Further, depending 

circumstances, every country may have its 
solution to the problem. 

3.2 Inter — relationship between Technological Change and 
Performance : A Case for Organised Industrial Sector of 
U.P. 

From the above review of literature, we find that 
capital intensive technology is usually production 
oriented and not employment oriented. As , rapid 
technological process is associated with capital 
intensive techniques, we propose to examine whether 
technological advancement has led to convert industry 
into capital intensive. And if so, whether there has 
been a favourable impact on productivity and output and 


on the 

own unique 
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simultaneously an adverse bearing on employment. 

As indicated in the previous section, ■ twenty 
industry groups have been divided into -four categories 
according to their levels of capital intensity. 
Category-I comprises most capital intensive industry 
groups, category-II medium high capital intensive 
industry groups, category-III medium low capital 
intensive industry groups and category-IV low capital 
intensive (or labour-intensive) industry groups. 

Table -5.17 gives trend growth rates of gross 
value added, total employment, gross fixed assets, and 
technological and cost ratios as well as the estimates 
of elasticity of substitution (a*) based on the. CES 
production function for various categories/industry 
groups and total manufacturing sector. Significant 
trend growth rates have been observed in respect of 
both output and employment for total manufacturing 
sector during the whole reference period (1974-86), but 
a high growth rate of output (6.56 percent) is 
accompanied by lower growth of employment (2.36 
percent). This is due to the fact that sub-period-I I 
(1980-86) of the study witnessed significant decrease 
in average annual growth of employment. Total factor 
productivity (Solow index) witnesses a significant 
growth of 2.4 percent. A significant, though not very 
high correlation of 0,60 between TFP and gross value 
added points towards a positive impact of TFP on output 
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Category /Industry Sroup - uise Inter-Selationship between Technological change and Pertorsance i 

U.P. : 1974-75 to 19B5-86 
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growth, but it seems that significant capital deepening 

rather than neutral technical change has played a more 

121 

important role in output growth. Behaviour of 

partial productivity ratios point towards efficiency in 
the USB of labour but the same cannot be said regarding 
the capital. A significant growth of wage rate (4.28 
percent) over and above the growth rate of labour 
productivity (4.10) points toward increased labour cost 
per unit of output. Thus, a costlier labour seems to 
have pressed for use of increased capital , affecting 
adversly the employment growth. 

As already observed through inter-category 
analysis, there has been the highest trend growth rate 
of both output and employment in category-II (i.e. the 
medium high capital intensive category), but the trend 
growth rate of 13.8 percent in value added far exceeds 
the trend growth rate of 4.8 percent in employment. A 
highly significant coefficient of correlation (0.71) 
between output and employment shows absence of any 
conflict between the two in this category. the high 
trend growth rate of output can be attributed to the 
highly significant trend growth rate of 7.98 percent in 
Solow index of TFP. This is corroborated by the 
significant coefficient of correlation (0.98) between 
gross value added and Solow index. Highly significant 
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partial productivity ratios also indicate the increased 
efficiency in input use. In addition, the significant 
trend growth rate of 4.16 percent in wage rate, well 
below the trend growth rate of labour productivity 
(8.53 percent) indicates a fall in labour cost per unit 
of output. Also highly significant trend growth rate 
in regard to rate of return on capital accompanied by 
significant trend growth rate of capital productivity 
shows increasing returns to capital. 

A significant relationship between the growth of 
labour productivity and output growth, known as 
'Verdoorn's' law' is indicative of technical progress and 
returns to scale. A highly significant and positive 
correlation (0.98) between value added and labour 
productivity may be ascribed to significant technical 
progress and economies of scale operating in industry 
groups of category - II. Generally, there is 
likelihood that a high growth of labour productivity 
would have an adverse bearing on employment growth. 
However, a significant and positive coefficient of 
correlation (0.86) between the two points towards the 
fact that a greater output growth has been conducive to 
increased employment growth in this case. 

Regarding the other categories, we notice that 
contrary to the theoretical expectations, highly 
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has 


labour-intensive category (i.e. category - IV) 
experienced significant trend growth rate of 7.74 per 
cent in value added accompanied by insignificant trend 
growth rate of employment. TFP seems to have played a 
significant role in the growth of value added but the 
partial productivity ratios point towards efficiency 
only in the use of labour. A significant trend growth 
rate of wages seems to have induced substitution of 
capital for labour as is witnessed by significant trend 
growth rate of 6.14 per cent in capital-labour ratio. 
A significant and positive coefficient of correlation 
(0.96) between labour productivity and capital 
intensity points towards the significant role of 
capital deepening in the growth of labour productivity. 

In the remaining two categories (I and III), we 
observe significant growth rates in both the output and 
employment with the former far exceeding the latter. 
However, in category - I (highly capital intensive), 
the trend growth rate of output is the lowest (contrary 
to popular belief) and that of employment is just above 
that of category - IV. In category - III, we observe a 
positive and significant correlation (0.95) between 
gross value added and employment. However, TFP growth 
because of being low (1.8 per cent) has resulted in 
comparatively lower trend growth rate of output. While 
the significant trend growth of labour productivity 
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does point towards the efficiency in labour use, its 
trend growth rate is lower as compared to those of 
categories - II and IV. A significant trend growth of 
capital-labour ratio and insignificant trend growth of 
capital productivity indicates greater use of capital 
Trend growth rate of wages exceeding that of average 
product of labour favours this trend. However, a 
significant coefficient of correlation between labour 
productivity and employment (0.85) shows that increases 
in output growth over and above labour productivity has 
taken care of otherwise negative impact on employment. • 

In respect of category - I , we do not see any 
conflict between the output and the employment growth. 
But TFP and the partial productivities have shown an 
insignificant growth over the period. It seems that 
there has been greater use of capital as well as labour 
per unit of output. Significant trend growth rate of 
wages (4.38 per cent) accompanied by insignificant 
growth rate of labour productivity points towards an 
increase in labour cost per unit of output. Further, 
insignificant trend growth rate of capital productivity 
accompanied by insignificant trend growth rate in 
respect of rate of return per unit of capital shows 
that there is less scope for further investment in 
various industry groups of this category. 


Out of the twenty industry groups, the fourteen 
have shown significant growth rates of both output and 
employment. This is also supported by a significant 
and positive coefficient of correlation (0.83) between 
the growth rates of the two across industry groups. 
Only four out of these fourteen industry groups, have, 
however witnessed signif icant trend growth rate in 
Solow index TFP . These industry groups are basic 
metals and alloys industries; electrical machinery, 
machine tools and parts; machinery, machine tools and 
parts (except electrical); and food products. 

The highest trend growth rate of output (17.63) is 
accompanied by significantly high employment growth 
rate of 8.32 per cent in rubber, plastic, petroleum and 
coal products. Looking at the trend growth rates of 
capital (16.67 per cent) and capital-labour ratio (7.71 
per cent) accompanied by negative though insignificant 
growth of Solow index, it appears that high output 
growth in this group is mainly the result of increased 
inputs, particularly capital. 

The highest trend growth rate of employmen t ( 1 1 , 42 
per cent) is observed in transport equipment and parts, 
besides a significant trend growth of 13.25 per cent in 
value added. However, insignificant trend growth in 
TFP is probably an indicator of inefficiency in 


resource use. While capital productivity has 
registered a significant trend growth rate of 4.9 per 
cent, the growth rate of labour productivity has proved 
to be insignificant. This is indicative of a greater 
use of factor inputs especially labour. 

Electrical machinery, apparatus, appliances and 
supplies and parts is found to be the most efficient 
industry as far as the input use is concerned. The 
trend growth rate of Solow index (9.26 per cent) is the 
highest amongst all the industry groups. This is 
accompanied by highly significant trend growth rate of 
14.46 per cent in gross value added (second in ranking) 
and significant though lower trend growth rate of 
employment (5.47 per cent). This is also accompanied 
by the highest trend growth rates of labour 
productivity (8.53) and capital productivity (9.62 per 
cent). Thus, there seems to have been an efficient 
utilisation of resources, more so of capital. This is 
reflected in a significant trend rate of decline in 
capital intensity. The trend growth rate of wages 
(3.31 per cent) being almost half the growth rate of 
labour productivity indicates a fall in labour cost per 
unit of output. Further, significant trend growth rate 
of capital productivity accompanied by the high trend 
growth in regard to rate of return on capital (15,29. 
per cent) shows increasing returns to capital. Thus, 
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in this industry group we do not observe any conflict 
between output and employment or between employment and 
savings. More or less similar pattern is observed in 
three more industry groups, namely basic metals and 
alloys industries; machinery, machine tools and parts 
(except electrical); and food products. 

In another eight industry groups (i.e. chemicals 
and chemical products; other manufacturing industries; 
paper and paper products, printing, publishing and 
allied industries; alcohol, beverages, tobacco and 
tobacco products; cotton textiles; textile products; 
non-metal lie mineral products; leather and leather and 
fur products) out of the total fourteen, we observe 
significant trend growth rates in both output and 
employment accompanied by insignificant trend growth 
rate of Solow index. Increased application of inputs, 
particularly capital seems to have been instrumental in 
the growth of these industry group. 

In the remaining six out of the total twenty 
industry groups significant trend growth rate of value 
added is accompanied by insignificant trend growth of 
employment in four industry groups (i.e. wool, silk and 
synthetic fibre textiles; jute, hemp and mesta 
textiles; sugar, khandsari and gur; and wood and wood 
products, furnitures and fixtures) and significant 


trend rate o-f decline in two industry groups (i.e., 
edible oil and vanaspati ghee; and metal products and 
parts ) . 

As already indicated, a conflict between output 
and employment can be traced back to low 
substitutability of the production structure. 

Estimates of elasticity of substitution (er) for 
oganised manuf ac turing sector of U.P. have been worked 
out through application of three models derived from 
the CES production function. 

On the basis of all the three models, estimates 
of tr are found to be quite close to unity in total 
manufacturing sector of the State. This indicates 
greater employment potential in organised 

manufacturing, but due to high labour cost, capital 
seems to have been increasingly substituted for labour. 
Adjustment in input costs so that they reflect the real 
social opportunity cost is deemed to be necessary for 
accelerating the growth of both output and employment. 

Estimates of r are not found to be significantly 
different from unity on the basis of all the three 
models in category - IV. Conversely in category - 
the hypothesis of tr ~ 0 could not be rejected. As 
pointed out earlier, elasticity of substitution has 
been proved to show a continuous decline with an 


increasing replacement of traditional technology by 
modern one. Employment growth in category - IV has 
been found to be insignificant probably due to the fact 
that a greater substitution possibility accompanied by 
high wage rate has favoured greater substitution of 
capital for labour. Considering the substitution 
possibilities, corrective price adjustments can be of 
great help to brighten the scope of employment in 
category - IV as factor proportions are fairly 
responsive to factor price ratios. Whereas in category 
- I, one can hardly find an alternative to the type of 
technology already being used as substitution 
possibilities are almost non-existent. 

Regarding the category - II, er is found to exceed 
unity on the basis of Model -I only. The remaining 
models provide insignif icant estimates of tr for this 
category. But there does not arise any conflict 
between output and employment or between employment and 
savings in this category, indicating a fairly flexible 
production structure. Similarly, for category - III 
also significant estimates of 0“ (quite close to unity) 
are observed only on the basis of Model - I only. 

Estimates of er not significantly different from 
unity are observed in the seven industry groups on the 
basis of all the three models. These industry groups 
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are rubber, plastic, petroleum and coal products; 
machinery, machine tools and parts (except electrical ) ; 
food products; textile products; non-metallic mineral 
products; sugar, khandsari and gur; and transport 
equipment and parts. Excepting sugar, khandsari and 
gur significant trend growth rates in output are 
accompanied by significant trend growth rates of 
employment. 

Significant estimates of er on the basis of Model 
I and III are observed in four industry groups, out of 
which in three industry groups (wool, silk and 

synthetic fibre textiles; alcohol , beverages, tobacco 
and tobacco products; and jute, hemp and mesta 
textiles) the estimates are, found to be quite close 
unity, whereas in metal products and parts, the 
estimates have exceeded unity. Excepting alcohol, 
beverages, tobacco and tobacco products, a conflict 
between output and employment is observed in all these 
industry groups. 




edible oil and vanaspati ghee; (iv) cotton textiles; 
and (v) wood and wood products, -furniture and fixture. 
Excepting (iii) and <v) the rest have experienced 
significant trend growth rates of output accompanied by 
significant trend growth rates of employment. 

In the remaining four out of twenty industry 
groups (chemicals and chemical products; other 
manufacturing industries; paper and paper products, 
printing, publishing and allied industries; and leather 
and leather and fur products) significant estimates of 
er could not be witnessed on the basis of any of the 
three models. Poor performance and inefficiency (in 
terms of insignificant TFP as well as partial 
productivities) of these industry groups can be 
ascribed to lesser flexibility of the production 
structure . 

Putting together the results of this chapter, the 
following broad conclusions emerge. So far as 
organised industrial sector of U.P. is concerned, 
significant trend growth rates of labour productivity 
and capital intensity are accompanied by insignificant 
growth of capital productivity during whole of the 
reference periocj. Significant TFP growth is observed 
only on the basis of Solow index. However, the period- 
wise analysis indicates a significant improvement in 
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TFP 


the average annual growth rates of partial and 
indices in the sub-period II (1900-86) as compared to 
sub-period -I (1974-79). Decomposition results also 
show a significant improvement in the contribution of 
TFP to output growth in the sub-period - II. 

The organised industrial sector of the State is 
not found to be experiencing significant technical 
progress and economies of scale on the basis of 
production function analysis also. The importance of 
capital to output growth is quite perceptible. All the 
three models derived from CES function provide 
estimates of cr which are not significantly different 
from unity. The (K/L) seems to be fairly responsive to 
changes in the factor prices in the organised 
manufacturing sector of the State. 

Large inter — category/inter-industry differences 
prevail as far as the productivity and production 
function estimates are concerned. Category - II 
(medium-high capital intensive) has witnessed increases 
in both partial productivity ratios accompanied by 
significant trend rate of decline in capital intensity. 
Further, all the three indices of TFP have experienced 
significant trend growth rates. It seems that industry 
groups falling under this category are experiencing 
significant technical progress and economies of scale. 
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These findings are corroborated through production 
function analysis also. Further, a significant saving 
in labour cost per unit of output is accompanied by 
high rate of return on capital. Increasing returns to 
capital have resulted in progressively high 
reinvestment potential of the industry groups 
constituting this category. 

The high trend growth rates of labour 

productivity and capital intensity are accompanied by 

insignificant trend growth rates of capital 

productivity in categories - III and - IV. Increases 

in labour productivity seem to have resulted from 

increased capital deepening. However, significant 

trend growth rates of all the three indices of TFP 

indicate that these categories have experienced some 

sort of 'residual growth not accountable by the 

122 

accompanying growth of inputs' . 

Production function estimates show output to be 
more responsive to changes in labour input in category 
- Ill and to changes in capital input in category - IV. 
Production function has not shown a significant shift 
during the reference period as far as these two 
categories are concerned. However, significant 
economies of scale are witnessed in category - III, 
while the category - IV experiences constant returns to 


Category - I (or the highly capital intensive 
category) has experienced significant capital deepening 
accompanied by insignificant trend growth of partial 
productivities as well as the TFP . The production 
techniques used in this category seem to have not been 
conducive to increases in efficiency. The production 
function estimates also indicate absence of technical 
progress and economies of scale as far as this category 
is concerned. 

As far as the technological change and economies 
of scale are concerned, comparatively less capital 
intensive categories (particularly category - II > seem 
to have been in a better position compared to highly 
capital intensive category. 

Estimates of elasticity of substitution are not 
found to be significantly different from unity in 
category - IV, whereas the hypothesis of tr = 0 could 
not be rejected on the basis of all the three models in 
category - I. A more flexible production structure is 
noticeable in more labour intensive industry groups as 
compared to those based on relatively high capital 
intensive technology. 

Significant trend growth rates in all the three 
TFP indices are observed in two industry groups, namely 
electrical machinery, apparatus, appliances and 
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supplies and parts; and taod products. These are also 
accompanied by signi-ficant trend growth rates o-f 
partial productivity ratios, showing a sign o-f 
improvement in overall efficiency. Significant trend 
growth rates in Kendrick and Solow indices of TFP are 
observed in basic metals and alloys industries; 
machinery, machine tools and parts (except 
electrical); metal products and parts; and wood and 
wood products, furnitures and fixtures. Out of these 
four industry groups, the first two have witnessed 
significant trend growth rates of both labour and 
capital productivities, whereas the significant trend 
growth rate of labour productivity alone indicates the 
labour-saving nature of technical progress in the 
latter two industry groups. Jute, hemp and mesta 
textiles; and sugar, khandsari and gur witnessed 
significant trend growth rate in only Kendrick index of 
TFP and registered a significant growth of partial 
productivity of labour only. In case of the remaining 
twelve industry groups, either TFP growth has not been 
significant or there has been a decline in it. 

According to production function analysis, output 
is found to be more responsive to capital increases in 
larger number of industry groups as compared to 
employment increases. This goes against the earlier 
production function studies which have found output to 
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be more responsive to employment increases. On 
basis of both the Cobb-Douglas and the CES production 
functions,, time trend is found to be significant only 
in three out of twenty industry groups. Neutral 
technological progress does not seem to have made a 
significant contribution to the growth of organised 
industrial sector in U.P. during the reference period. 
Further, significant TFP growth in electrical 
machinery, apparatus, appliances and supplies and 
parts; basic metals and alloys; machinery, machine 
tools and parts (except electrical); metal products and 
parts; sugar, khandsari and gur is not substantiated by 
the production function estimates, whereas in respect 
of food products; jute, hemp and mesta textiles; and 
wood and wood products, furniture and fixtures, a 
significant shift in production function corroborates 
the earlier findings based on TFP indices. 

Significant economies of scale are seen in basic 
metals and alloys; rubber, plastic petroleum and coal 
products; and food products; whereas significant 
diseconomies can be observed in edible oil and 
vanaspati ghee; alcohol, beverages, tobacco and tobacco 
products; and wood and wood products, furnitures and 
fixtures. The remaining industry groups are found to 
have been operating under constant returns to scale. 
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On the basis of all the three models derived from 
CES production function, estimates of CT are not found 
to be significantly different from unity in seven 
industry groups, whereas the similar estimates are 
found for three more industry groups on the basis of 
Model-I and III. Only on the basis of Model-I 

estimates of tr are found to be quite close to unity in 
four industry groups. In metal products and parts, 
estimates of o' exceed unity on the basis of Model - I 
and III. Similarly, greater than unity estimates of 0 ~ 
are found in electrical machinery, apparatus, 
appliances and supplies and parts on the basis of Model 
-I. In four industry groups <namely, chemicals and 
chemical products; other manufacturing industries; 
paper and paper products, printing, publishing and 
allied industries; leather and leather and fur 

products) the hypothesis of tr = 0 could not be 

rejected on the basis of all the three models. 
Excepting leather and leather and fur products (which 
is the least capital-intensive) these industry groups 
are comparatively more capital intensive. 

As to performance, we notice that a significant 
trend growth rate of value added is accompanied by 
significant but lower growth rate of employment in the 
organised industrial sector of the state. However, 
period-wise analysis shows that during the sub-period - 
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1 1 , while the output growth has shown a marked 
improvement), employment growth has registered a 
decline. In the same sub-period, we also notice 
significant improvements in TFP. But technological 
progress seems to be largely of labour saving nature 
which does not suit much to labour surplus economy like 
U.P. 

Category/industry group-wise analysis clearly 
brings out the better performance of category - II in 
terms of both output and employment growth. This is 
also substantiated by significant coefficient of 
correlation between the two. Besides, the significant 
coefficient of correlation of labour productivity with 
those of output and employment indicates that technical 
progress has been effective in augmenting the level of 
growth with equity in the industry groups comprising 
this category. Excepting the category - IV, the 
remaining two categories have also recorded significant 
development over the period in terms of output and 
employment growth. However, contrary to the popular 
belief, the highly labour intensive category witnesses 
significant growth in value added, while the employment 
growth has proved to be insignificant. 

The ten industry groups have shown above the State 
level average growth rates in both the output and the 
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employment. The coefficient of correlation between the 


two across the industry groups is highly significant. 
Besides, out of these, the five industry groups have 
also recorded significant trend growth rate in gross 
fixed capital which is greater than employment growth, 
indicating significant capital deepening over the 
period . 

Finally, so far as assessing the role of 
technological change in development (in terms of output 
and employment growth) of organised industrial sector 
at the State level is concerned, we find that 
technological change has significantly contributed to 
the output growth but not the employment growth. 
Significant increase in labour productivity accompanied 
by insignificant growth in capital productivity shows 
the labour saving bias of technological progress. As a 
result, we notice a sluggish employment growth in the 
organised manufacturing sector of the State. 

Technological progress seems to have played a 
positive role in the overall development of industry 
groups constituting the category - II (mainly 
electrical machinery, apparatus, appliances and 
supplies and parts). Apart from significant trend 
growth rate of value added and employment, significant 
trend growth rates in both the partial productivities 
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as well as the TFP are also observed. Further, labour 
productivity is positively associated with both output 
and employment, resulting in significant development of 
the industry groups constituting the medium-high 
capital intensive category - II. Contrary to the 
popular belief, we notice an insignificant employment 
growth in the category - IV (labour — intensive 
category). Technical progress in this category seems 
to have been more conducive to labour saving, resulting 
in significant growth in value added only. The 
behaviour of partial productivities and capital 
intensity also substantiates this finding. Significant 
growth rates of both value added and employment are 
seen in the remaining two categories (I and II). In 
category -III, technical progress has significantly 
contributed to output growth, whereas in category - I, 
inputs Seem to have been the major source of output 
growth as witnessed by insignificant growth rates of 
both the partial productivities and TFP. 

Significant trend growth rates in both value added 
and employment are witnessed by fourteen industry 
groups. The performance of the ten industry groups in 
this regard have been found above the State level 
average growth. This is accompanied by significant 
trend growth of Solow index in four industry groups, 
namely, basic metals and alloys industries; machinery, 
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machine tools and parts (except electrical ) | electrical 
machinery, appliances and supplies and parts and; food 
products. 

Excepting the category - I and the four industry 
groups estimates of tr indicate responsiveness of factor 
proportions to factor price ratio. In other words, 
greater possibilities of substitution exist in the 
organised industrial sector of U.P. Hence, suitable 
adjustments in factor prices can play a significant 
role in achieving the twin objectives of growth with 
equity and thereby overall development of the State. 
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Technological Progress and Performance of Organised 
Industrial Sector : Regional Level Analysis 

Uttar Pradesh is divided into five economic- 
regions, namely, Western, Central, Eastern, Hill and 
Bundelkhand. Out of these, the latter three are 
recognised as backward regions. 

Since the start of planning in India, balanced 
regional development through accelerated development of 
backward areas, has been the major plank of development 
policy of the country. The Government of Uttar Pradesh 
has also emphasised this line of tliought, parti oularl y 
since the Third Plan. Apart from allocation of higher 
outlays for development of backward areas, a number of 
policy instruments , particularly those of protective 
and promotional measures to attract industrial 
activities to these areas were intx-oduced. A number of 
programmes were also launched to ensure diverts if icat ion 
of industries in backward areas. 

Regarding the different regions, we notice that 
the agricultural base is comparatively strong in the 
Western and the Central regions. The Eastern region, 
inspite of being heavily dependent on agriculture, 
contributes less in terms of agricultural production as 



Taking into account the resource base of the 
backward regions, a well knit programme. for 
establishing resource based industries appears to be 
worthwhile proposition for initiating a process of 
sustained industrial development.^ For example, the 
agrarian character of the Eastern region can be 
improved upon through development of agro-based 
industries. Similarly, looking to the existing 
resource endowments, the development of mineral based 
industries in the Bundelkhand and forest based 
industries in the Hill region might prove to be a sound 
economic proposition. 

A heavy dependence on resource based industries, 
however, might jeopardise the objective of balanced 
regional development because of the likelihood of 
larger concentration of industrial activity in the 
resource rich districts. In such circumstances, 


compared to the developed regions, mainly due to low 
agricultural productivity. The remaining two regions 
of Bundelkhand and Hill are also predominantly 
agrarian, hut topography of these regions does not 
favour much to agricultiiral development. Therefore, 
for achieving the objective of balanced regional 
development in the State, development of industrial 
sector in these regions seems to he most crucial. 


development of footloose industries (i.e- the 
industries not bound to a particular location by 
specific locational requirements) may lead to spread 
effect and enhance effectiveness in arresting the 
divergent tendency of intra-regional and inter-regional 
disparities. Judicious blend of these two types of 
industries through careful planning is likely to 
accelerate the process and tempo of balanced regional 
development in the State. 

The State level analysis carried out in the 
previous chapter has, no doubt, revealed that 
technological change has made a significant 
contribution to the performance of organised industrial 
sector in Uttar Pradesh over the period. On the otiier 
hand, as indicated earlier, inter-regional disparities 
do exist in the State, not only in respect of 
industrial development, but also in respect of the 
availability of natural resources, including human 


capital 

and 

social 

cap'abilities , 

Looking to these 

aspects , 

it 

would 

be worthwhile 

to carry out a 


disaggregative analysis to study and examine the inter- 
regional differentials in technological change and its 
inter-relationship with inter-regional performance of 
industrial sector. 

Therefore, the present chapter aims at analysing 


the inter-relationship between inter- regional 

differentials in technological progress and performance 
of organised industrial sector in the State during the 
period •- 1974-75 to 1985-86. One of the major 
limitation of our analysis in the present context is 
non-availability and insufficiency of consistent 
industry group-wise time series data for different 
regions of the State. And obviously because of this, 
our analysis is confining to total manufacturing sector 
at the regional level. In spite of this limitation, 
strenuous efforts have been made to use and incorporate 
in the present analysis, industry group-wise as well as 
district-wise data for the first and the last years of 
the reference period of the study. 

For convenience sake, the whole chapter is divided 
into three sections; first, measuring technological 
progress region-wise; second, assessing the inter- 
regional performance of organised industi'ial sector; 
and third, highlighting the inter-relationship between 
technological progress and performance of the organised 
industrial sector of different regions. 

1. REGION -WISE TECHNOLOGICAL ADVANCEMENT IN THE 
ORGANISED INDUSTRIAL SECTOR : 1974-75 TO 1985-86 

1.1 Trends in Partial and Total Factor Productivities 

To begin with, we tried to examine the trends in 
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partial productivities and capital intensity. The 
trend growth rates of these ratios for whole of the 
organised industrial sector region-wise (year-wise 
indices are provided in Appendix Table-6,1) are 
provided in Table-6- 1. 


Table- 6.1 


Region-wise Trend Growth Bates in Partial Productivity 
Indices and Capital Intensity for Organised Industrial 
Sector : 1974-75 to 1985-66 


Region 

Partial 

Productivities 

Capital 

Intensity 

Labour Product! 
vity 

Capital Producti- 
vity 

1 

2 

3 

4 

Western 

4 . 14** 

0.60 

3 . 52* 


(2.36) 

(0.56) 

(3.73) 

Central 

2.11 

-2,09 

4.29* 


(2.00) 

(2.23) 

(6.18) 

Eastern 

9.90* 

0.85 

8.98* 


(3-22) 

(0.53) 

(4.70) 

Hill 

3.72 

-0 . 5.7 

4.32** 


(1.56) 

(0.29) 

(2.86) 

Bundelkhand 

6.78* 

0.90 

7.81* 


(5.52) 

(0.47) 

(4.12) 

O.P. 

5.07** 

-0.01 

5.08* 


(2,99) 

(0.01) 

(4.76) 


Source Appendix Table 6.1. 

Note : Figures in parentheses are t values of the estimates . 
* Significant at 1 per cent level of significance. 
Significant at 5 per cent level of significance. 
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Pwi'-tiftl pi^'oduc-tivities simply give us an idea of 

efficiency in the use of a factor input. Increase in 

partial productivity index implies that more output is 

obtained with less use of a factor input. During the 

reference period of the study, the labour prodvxctivity , 

as measured by gross value added per person, 

experienced a significant trend rate of growth in the 

Western, the Eastern and the Bundelkhand regions, 

2 

besides the whole of the State. The highest trend 
growth rate of 9.9 per cent was observed in the Eastern 
region followed by the trend growth rate of 8.78 per 




cent in the Bundelkhand region. The Western region 
also registered a significant trend growth rate of 4,14 
per cent. Contrary to this, the Central and the Hill 
regions experienced insignificant trend growth rate in 
labour productivity. The trend growth rate in labour- 
productivity was the lowest in the Central region. The 
trend growth rate above the State average (5,07 per 
cent) is seen in the Eastern and the Bundelkhand 
regions only. 

Positive trend growth rates in capital 
productivity can be seen in the Western, the Eastern 
and the Bundelkhand regions, while negative trend 
growth rates can be observed in the remaining two 
regions (Genti'al and Hill) and also in whole of the 


State . 


These trend growth rates of capital 




? •• 




Hliilijllf- 


productivity, as noticed, were not significant at both 
the State and regional levels. This means the growth 
of capital productivity has remained almost constant 
during the period of the study. 

On the other hand, we notice the significant trend 
growth rates of capital intensity in all the regions of 
the State. This was the highest (8.98 per cent) in the 
Eastern region followed by the Bundelkhand (7,81 per 
cent) and the Hill region (4.32 per cent). However, 
comparatively better developed Western and Central 
regions experienced the respective trend growth rates 
of 3.52 per cent and 4,29 per cent only. It seems that 
the National policy of backward area develoi.>ment has 
gone in favour of setting up a reasonably good number 
of organised industrial units based on capital 
intensive technology in all the three backward regions 
of the State. 

Regarding the relationship between these ratios, 
we notice that a significant growth in capital 
intensity is accompanied by significant growth of 
labour productivity in the organised industrial sector 
of the Western, the Eastern and the Bundelkhand 
regions. This is accompanied by positive though 
insignificant growth of capital productivity. Much of 
the gains in output per person seem to be an outcome of 
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capital dBepeninp. The coefficient of correl at-fon 
between the two,, being as high c\s 0.92,, 0.95 and 0.73 
in the Western, the Eastern and the Bundejlkhand 
regioni, respectively, substantiates this conclusion.'"' 
Although capital productivity has not shown a 
significant improvement over the period in these 
regions, the technical progress seems to have made 
definite contributions to labour productivity. 
Excepting the Bundelkhand region, significant 
coefficient of correlation between the two indices of 
capital and labour productivities in the Western (T 
=0.81) and the Eastern =0.63) regions indicates that 
both the indices have by and large moved in a similar 
direction . 

In the organised industrial sector of the Central 
and the Hill regions, significant capital deepening is 
accompanied by insignificant partial productivity 
ratios. Hence, one can argue that increased capital 
intensity in industries of these regions has not been 
conducive to productivity improvements. In other 
words, the factor proportion has not been used in a 
manner that would lead to increased efficiency in terms 
of significant growth of labour and capital 
productivities. So far as the State level organised 
industrial sector is concerned, significant growth 
rates in labour productivity and capital intensity and 


high coefficient of correlation between the two (r 
==0.95) point out that major increases in labour 
productivity are a restilt of capital deepening.^ 

In case of cost ratios (Appendix Table-6.2), 

significant increases in wage rate are observed in all 

the I'egions and whole of the State. The highest trend 

growth rate in wages is seen in the Eastern region. In 

this context, it is interesting to note that growth 

rates of wages are found to be less than that of labour 

productivity in the Western, the Eastern, and the 

Bundelkhand regions and also in whole of the State. 

The growth rate of wages is significantly lower (3.9 

per cent) than that of labour productivity (8,78 per 

cent) in the Bundelkhand, implying a fall in the coat 

of labour per unit of output in the organised 

manufacturing sector of this region. Thus, increased 

capital intensity resulted in Increased remuneration 

for labour, but the labour productivity registered an 

increase to the extent that it reduced unit labour cost 

r, 

significantly.'" In the organised manufacturing sector 
^ of the Central and the Hill regions, we observe an 
increase in the unit labour cost over the period. The 
significant trend growth rate of 24,87 per cent in 
respect of rate of return on capital as observed in 
Bundelkhand shows a greater reinvestment potential for 
the manufacturing sector in this region. 
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The divergent movements of partial productivity- 

ratios do not pei-mit us to draw any precise and 

meaningful conclusion as far as improvements in overall 

efficiency are concerned. Therefore, total factor 

productivity (TFP) index has been estimated. The trend 

rates of growth in Kendrick, Solow and translog 
6 

indices are presented in Table-6 ,2 {year-wise indices 


Table-6.2 


Region-wise 

Trend Growth Rates In Total Factor 

Productivity 

Indices for 

Organised Industrial 

Sector : 1974 

-75 to 1985-86 

Region 

Kendrick Index 

Solow Index 

Trans log Index 

1 

2 

3 

4 

Western 

1,83 

2.36 

1.22 


(1.43) 

(1.73) 

(0.95) 

Central 

0.20 

1 . 18 

0.17 


(0.22) 

(1.16) 

(0.17) 

Eastern 

6.20*5»: 

8 . 06** 

1.99 


(2.33) 

(3.06) 

(0,94) 

Hill 

2.09 

4 . 67** 

-4,94 


(0.98) 

(2.60) 

(1.78) 

Bvindelkhand 

8 . 23* 

6.92* 

4 . 17** 


(5.32) 

(4.48) 

(2.99) 

0. P. 

2.15 

3.10** 

1.7T 


(1.84) 

(2.34) 

(1.46) 

Source ^ Appendix Table 6.1. 


Note : Figures in parentheses are t values of the estimates. 
^ Significant at 1 per cent level of significance. 
Significant at 5 per cent level of significance. 


are given in Appendix Table-6.1). The organised 
industrial sector of the Bundelkhand region witnessed 
significant trend growth rates separately for all the 
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1 ^; 

I 

t 

1 '^ 


three Indices, being 8.23 (Kendrick), 8,92 (Solow) and 
4.17 (translog) per cent, respectivelF, This 
substantiates our conclusion drawn for this region 
previously. The coefficient of correlation between 
Solow index and labour productivity is 0.99 
(significant at one per cent level) and between Solow 
index and capital productivity is 0.56 (significant at 
10 per cent level). Thus the region seems to be 
experiencing significant technical progress. 

In the Eastern region, significant trend growth 
rate of 5,20 per cent in Kendrick index and 8.06 per 
cent in Solow index indicates that significant neutral 
technological progress has occurred in the organised 
manufacturing sector of this region. As observed in 
the previous Table, the Eastern region witnessed a 
significant increase in labour productivity, whereas 
the growth rate of capital productivity was not 
signif icantly different from Tiero. The coefficient of 
correlation between Solow index and labour productivity 
was significantly high (r = 0.99) as against 0,67 
between Solow index and capital productivity. 

Significant trend growth rate of 4.B7 per cent 
(significant at 5 per cent level) in Solow index was 
observed in the manufacturing sector of the Hill 
region. Kendrick and translog indices, however, 
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witnessed insignificant trend growth rates. This 
substantiates to our previous finding that both the 
partial productivity i'atios did not register 
significant growth in this region, 

The manufacturing sector of all the three backward 
region.^ (Bundelkhand, Eastern and Hill) accounted for 
about. 35 per cent of the total value £tdded of the State 
level manufacturing sector in 1985-86 as compared to 
only 22 per cent in 1974-75. The expansion of 
industrial activities in terms of nuznber and type of 
units over the period seems to be responsible for 
higher participation of these regions. 

In the Western and the Central regions, all the 
three indices of TFP show insignificant growth rates, 
Thus, it seems that a higher use of inputs in 
comparatively developed regions has been a major 
source of growth of the organised manufacturing sector. 

The State manufacturing sector witnessed 
significant growth rate of 3.1 per cent (significant at 
5 per cent level) in Solow index only. Above State 
level average growth in Solow index is observed in the 
regions of Eastern, Hill and Bundelkhand pointing 
towards efficient input use in these regions. 


1 . 2 Decomposition of Growth 


Using the lineai' homogeneous production function, 
absolute and relative contributions ,of various factors 
to ov^tp^t growth were estimated. Average relative 
shares of labour and capital and average and relative 
contributions of labour, capital and TFP to the growth 
of value added are pi'esented in Table-6.3. For the 
State as a whole, we notice that capital was the major 
source of growth. It is supported by the fact that the 
contribution of capital to growth of value added in 
organised industrial sector of U.P. was as high as 47 
per cent. The corresponding contributions of TFP and 
labour ' were only 36 per cent and 17 per cent 
respectively. 

The contribution of TFP in the Eastern region was 
higher (about 59 per cent) than those of the factor 
inputs, mainly because of pooi: contx'ibution of labour. 
In the organised industrial sector of the remaining 
four regions total factor input was the main source of 
output growth as compared to TFP, However, capital’s 
contribution was greater than that of labour, with an 
exception of Bundelkhand where contribution of labour 
to output growth was greater. Like the Eastern region, 
the contribution of TFP to ovitput growth was also the 
highest (about 46 per cent) in the Bundelkhand region, 



followed by labour (about 29 per cent) and capital <25 
per cent). 

The; contribution of TFP to output growth was the 
lowest (21 per cent) in the Central region where 
capital emerg£5d as a major source of output growth. 
However, it is gratifying to note that technological 
progress has played a significant role in development 
of the Eastern and the Bun de Ik hand regions. 

1.3 Region-wise Production Function Estimates of the 
Organised Industrial Sector 

No doubt, the unrestricted Cobb-Douglas production 
function permits us to get the estimates of neutral 
technological change and returns to scale, however, the 
a p r i (•.) r i a s s u (n p t i, on o f e 1 a s t i c:;. 1. 1 y a f s u b s t i. t u t i on b e i n q 
equal to one is the mfi\jor shortcoming of this function. 
We have, therefore, attempted to determine region-wise 
elasticity of substitution by estimating the side 
relations derived from CES production function. 

(i) Cobb-Douglas Production Fujiction s Region-wise 

estimates for organised industrial sector based on the 

unrestricted Cobb-Douglas production function without 

S 

time trend are provided in TablB-6.4, Hositive 

coefficients of capital and labour are observed in the 
Central, the Hill and the Bundelkhand regions. 
Whereas, coefficient of labour is found to be negative 
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and insignificant in the Eastern region and negative 


and significant (at 10 per cent level) in the V?estern. 


region. Capital coefficient is found to he significant 


in the Western, the Central, the Eastern and the Hill 


regions, indicating capital to be the major source of 


output growth in organised industrial sector, However, 


in case of the Bundelkhand, a significant labour 


coefficient accompanied by insignificant capital 


coefficient indicates that output is more responsive to 


changes in labour as compared to capital . 


It seems that significant coefficients of capital 


in four out of five regions have acted as a push factor 


in the development of organised industrial sector of 


the State. The returns to scale (given by sum of 


labour and capital coefficients) was found to be 


significantly greater than one (at 5 per cent level) in 


the Bundelkhand region, demonstrating increasing 


returns to scale in the organised industrial sector of 


this region. The returns to scale for the remaining 


four regions and the whole State are found to be not 


significantly different from one, indicating that 


constant returns to scale are operating in the 


organised manufacturing sector. On the whole, high 
value of R points that the fit is good. Durbin- 


Watson (D.W.) test indicates error terms to be serially 


independent , 
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Incorporation of time trend in the above 


regression give us Model II, the estimates of which 


are provided in Table-6.5- 


Excepting the Bundelkhand, negative coefficients 


of labour are now found in the organised industrial 


sector of the remaining regions and for the whole 


State, The only .significant estimate observed through 


application of this model is the coefficient of log (K) 


for the State manufacturing, demonstrating the 


importance of capital once again. The presence of 


multicollinearity between the independent variables 


seems to have resulted in inflated standard errors. 


Positive time trend is observed in the Central, the 


Eastern, the Hill and the Btinrlelkhand region."! while the 


time trend is negative in the Western region and for 


whole of the State but it is not found to be 


significant in any case. It seems that production 


function has not experienced any significant shift over 


the period. The estimate of returns to scale is not 


found to be significantly different from one, 


indicating the existence of constaiat returns to scale 


in the manufacturing sector of the State as well as the 


five economic regions. 


To remove the effect of multicollinearity between 


the independent variables of capital and labour, the 
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rat-io form of unconstrained Cobb-Douglas with time 
10 


trend'^'' has also been estimated (Appendix Table-6.3) 
But nothing meaningful could be. noticed through 
application of this alternative method of estimation. 
The results of two regressions (Table -6,5 and Appendix 
Table~6.3) are more or less similar. Multicollinearity 
among independent variables, particularly log (K/L) and 
t seems to have jeopardised the quality of result,s. 


Barring the Bundelkhand (where significant 
economies wore observed in Table-6.4), constant returns 
to .scale seem to have operated in the organised 
industrial sector of the remaining four regions and the 


whole State, Therefore, the ratio form of constrained 

11 


Cobb-Douglas production function with time trend has 
been estimated. The results are provided in the Table- 
6.6. Positive coefficients of capital are seen in 
all the regions and the State, but they are found to be 
significant in case of the organised industrial sector 
of the Western, the Eastern and the Hill regions and 
the State only. Capital seems to have played an 
important role in development of organised industrial 
sector of these regions. In case of Bundelkhand, it is 
already seen that the role of labour is more important 
than that of capital. Time trend is found to he 
negative (though insignificant) in rao,3t of the case,s 
excepting Bundelkhand whez'e significant neutral 
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techno logical progress of about h per cent seems to 
have played a crucial role. This is fairly comparable 
with the conclusion drawn earlier regarding this 
region - 

The important among the general conclusions 
emerging from application of different models of Cobb- 
Douglas production function is that the Cc\pital has 
played the crucial role in output growth of the 
organised industrial sector. Neutral technological 
progress seems to have played insignificant role in the 
development of organised industries of U.P. during the 
period of the study. The only exception is Bundelkhand 
which has experienced both significant technological 
progress as well as economies of scale, 

( i i ) Constant Elasticity of Substitution (CESl 
Production Function s The elasticity of substitution 
<cr ) , showing the scope of factor substitution in the 
production process is a crucial parameter, so far as 

f’ ■ ■» 

deriving policy implications, particularly in 
developing countries are concerned. These countries 
are characterised by abundant labour force, which need 
to be absorbed efficiently to fulfil the twin 
objectives of growth and equity. High substitutability 
of the production structure is associated with high 
output and employment. Since Cobb-Doug las 

309 , 


production 


r 


function is based on the restrictive assumption of 
unitary elasticity of substitution, we have estimated 
side relations derived from CES production function 
under the assumption of perfect competition to measure 
the most important element of technological change, 
i.e., the elasticity of substitution, 

Table~6.7 presents the estimates of the regression 

used originally by Arrow, Chenery, Minhas and Solow 

(and thus known as SMAC model), where the log of wage 

rate is regressed against the log of value-added per 
12 

person for the organised industrial sector of five 

economic regions and the State of Uttar Pi’adesh- The 

coefficient of wage rate (giving estimate of cr) is 

found to be significant in ail the regions and the 

State, rejecting the hypothesis of cr = 0. However, the 

estimate of cr is not significantly different from 

unity in the Western and the Hill regions and for the 

whole State. The estimate of cr is significantly 

different from unity, being less than one (at 5 per 

cent level) in the Central region, and greater than one 

in both the Eastern (at 5 per cent level) and the 

2 

Bundelkhand (at 10 per cent level) regions. Low R 
indicates poorfit of data in case of the Central and 
the Hill regions. On the basis of D.W. Test, there 
seems to be significant auto-correlation of the error 
terms in the Westerii region as well as the whole State. 
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Incorporat-ion of the time trend in the above 


equation gives us Model II (Table-6.8)' 


coefficient of wage rate is, thus, found to be 
significant only in the Western and the Eastern 
regions, besides the State as a whole. High 
coefficient of correlation between log (w) and *t’ in 
Central (r =0.88); Hill (r = 0.75) and Bundelkhand (r = 
0.91) regions shows the presence of multicollinearity 
between the two independent variables. Estimates of o' 
are not .significantly different from one in the 
organised industrial sector of the State and the 
Western region. For the Eastern region, cr is found to 
bo greater than one. 


Significant estimates of time trend are observed 
in case of the Eastern and the Bundelkhand regions. 
However, in the Eastern region, the time trend is 
negative and significant (at 5 per cent level). This 
observation goes against the conclusion drawn with the 
help of TFP indices, where the Ea.stern region is 
found to be experiencing the significant 
technological progress, As against this, the positive 
and significant (at 5 per cent level) time trend in 
case of the Bundelkhand region, conforms to our 
conclusions based on TFP Indices and Cobb-Douglas 
production function. Insignificant time trend in all 
other cases indicates that neutral technological change 
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ise Estimates of the GES Production Function for 
Industrial Sector : 1974-75 to 1985-86 - Model II 
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has not been an important source- of output growth. The 

data fit , in the Central and the Hill regions is not 

*—2 

good as indicated by low R . D,W, test indicates 
absence of auto-correlation in al], the cases. 

The estimates of generalised SMAC with labour 
14 

variable allowing for non-constant returns to scale 
are presented in Table~6,9. The significant 
coefficient of wage rate is observed in the Western, 
the Eastern and the Hill regions and also for the whole 
State. The estimates of cr are, however, not 
significantly different from one in the Hill region and 
the State, whereas these estimates are found to be 
greater than unity in the Western and the Eastern 
regions (at 10 per cent level). 

Negative and significant coefficient of labour 
variable in the Western and the Eastern regions imply 
diseconomies of scale. This conclusion does not 
conform to our previous findings based on the Cobb- 
Douglas production function, where constant returns to 
scale for the manufacturing sectors of these regions 
were noticed. Fairly imitating our earlier 
observation, significant economies of scale are found 
to prevail in the organised industrial sector of the 
Bundelkhand region as witnessed by the i-K>sitive 
sigxiiflcant (at 5 per cent level) coefficient of 
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letbour. Insignificant coefficient of labour in the 
Central and the Eastern regions and the whole State 
indicates abseiice of any significant economies of 
scale. Low R in the Central and the Hill regions 
again shows that the fit is not good. Error terms, on 
the whole, are however serially independent. 

Based on the results of CES production function, 
we can conclude that excepting Bundelkhand, 

manufacturing sector of no other region has , shown 
significant 'neutral technological progress’ and 
'economies of scale’ , For the organised manufacturing 
sector at the State level, estimates of c are found to 
be significant in all the three models, but In none of 
the cases ea tlinatoei nre found lo be signlf lofimLly 
different from unity. Similarly, in the Western and 
the Eastern regions, hypothesis of a =0 does not hold 
good in respect of all the three models. For the 
Western region, o is not found to be signif icantly 
different from unity in the first two models, while in 
case of the third model, the estimate is indeed greater 
than unity. On the whole, the estimates go in favour 
of a =1 in this region. On the other hand, in the 
Eastern region, cr is found to be greater than unity in 
all the three models. Thus, a proportionate change in 
factor price ratio may result in a more than 
proportionate change in factor ratio in this region. 
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Estimate of 0 in the organised manufacturing 
sector of the Hill region is found to be significant on 
the basis of the first and the third models. In either 
of the case, 0 is not significantly different from one. 
In the remaining two regions (the Central and the 
Bundelkhand) , value of 0 is found to be statistically 
significant only in the first model, being 
significantly less than one in the former and 
significantly greater than one in the latter. On the 
basis of these estimates, the use of Cobb-Douglas 
production function can be justified only at the State 
level and also for the Western and the Hill regions. 

To test the constancy of factor share under 

unitary elasticity of substitution, we relied mainly on 

the labour's share in the val^te added. The labour 

share in value added of the organised industrial sector 

remained more or less constant in the State as well as 

the Western region (see Appendix Table-6.2), broadly 

supporting ovxr finding of the unitary elasticity of 

substitution. However, in case of Hill region, 

fluctuations in the series with perceptible uptrend 

resulted in significant increase of the labour share 

over the period. While this might not support our 

conclusion of o =1, with regard to this region, the 

quality of data is such that this cannot be taken as a 

15 

gross violation of the above conclusion. 



REGION-WISE PERFORMANCE OF ORGANISED INDUSTRIAL 
SECTORS 1974-75 TO 1985-86. 


Agricu .1 ture is still the mainstay of the 

population in the State as about 71 percent of the 

1 6 

total net output originates from this sector as 

against only 26 percent from the manuf acturing as 
revealed by Table-6.10. The corresponding, 


Table-6.10 


Percentage Share of Key Sectors in Total Regional Income in 

1985-86 (at current prices)* 


contribution of manuf acturing in the Western region is 
found to be above the State level average (33 percent). 
Although., the contribution of the? manufacturing sector 
of the Central and the Eastern regions is 1 


Source s Govt, of Uttar Pradesh, Ecoriomic Profile- And Plan 
in Outline ; 1990-~9 1 ^ pp.21™23. 


Region Agriculture & Manufacturing 

Allied Sector (Registerd 

unregistered ) 


Note : * Commodity Producing Sectors only. 


Others 

(Forestry Lo- 
gging , Fishing , 
Mining Quarrying) 


Western 

65.9 

-jj. y 

I . 1 

Central 

73.0 

26,0 

1 .0 

Eastern 

74 . 9 

21.9 

"T O 

Hill 

74. 1 

10.8 

15.1 

Bundel khand 

79.1 

15.3 

5.6 

U.P. 

70.9 

26.2 

2.9 


22 percent) than that of the West 
indeed much greater than 12 per cen 
percent in the Bundelkhand. 
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2.1 Region-wise Growth of Organised Industrial Sector 

Strenuous 
achieving the 
development in 
development. It is, therefore, deemed to be worthwhile 
to assess the performance of organised manufacturing 
sector region-wise, particularly in terms of output and 
employment growth. 

Region-wise trend growth rates in gross value 
added, total employment and gross fixed capital of 


rates of value added in th< 


percent in value added of this sectoi' is 


per cent in the Eastern region. 
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Table-6.11 


Region-wise 

Trend Growth Rates In Gross Value Added, Total 

Employment 

and Gross 

Fixed Capital for Organised Industrial 


Sector 

: 1974-75 to 1985-86 


Region 

Gross 

Total 

Gross 


Value 

Employment 

Fixed 


Added 


Capital 

1 

2 

3 

4 

Western 

7.462* 

3.189* 

8.820* 


(6.516) 

(3, 362) 

(26.433) 

Central 

4. 309* 

2.150* 

6. 531* 


(4.841) 

(3.760) 

(22.576) 

Eastern 

9.839* 

-0.057 

8.912* 


(4, 122) 

(0,069) 

(7,630) 

Hill 

7.723* 

3.858** 

8 . 343* 


(4.019) 

(2.689) 

(11.076) 

Bundelkhand 

15.275* 

5.973* 

14.252* 


(8.035) 

(12.301) 

(6.278) 

U.P. 

7,551* 

2.358** 

7.561* 


(6.692) 

(3.091) 

(18.574) 

Source : AS I Reports 

: Variou.s Issues. 



Note 


t values of the 


Figures in parentheses are- 
estimates . 

*>♦: Significant at 1 and 5 percent level of 
significance . 


Interestingly, the trend growth rate of value added in 
the organised manufacturing sector of the three 
backward regions (Eastern, Hill and Bundelkhand) is 
found to be much greater than what we have experienced 
at the State level. However, the low base of the value 
added might be one of the reasons of higher trend 
growth rates of value added in these regions. 
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Significant trend growth rates of total employment 
ax-e generally observed in all the cases excepting the 
Eastern region. Here also, the Bundelkhand region has 
registered the highest growth rate of 5.97 percent. 
The next in importance is the Hill (3.86 percent) 
followed by the Western (3,19 percent) region, 
significant, though lower trend growth rate of 2.15 
percent is seen in the Central region. The Eastern 
region has witnessed a negative but insignificant 
growth rate in employment. These trend growth rates of 
employment are found to be higher in the Western, the 
Hill and the Bundelkhand regions as compared to U.P, as 
a whole. The lower trend growth rates in the Central 
and the Eastern regions have depressed the State level 
trend growth rate to 2.34 pex'cent. The Hill and the 
Bundelkhand regions have witnessed above the State 
level average growth in both output and employment. 
While a high coefficient of correlation (r=0,92> 
between output and employment confirms the aforesaid 
conclusion for Bundelkhand, it shows contradiction in 
case of the Hill region, where the coefficient 
correlation between the two is found to be 0.45 only. 


The gross fixed capital has registered significant 
trend growth rates (at 1 pex-ceut level) in all the 


re 
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trend growth rate of gross fixed capital is found to be 


highest (14.25 percent) in Bundelkhand followed by the 
Ea, stern (8.91 percent) and the Hill region (8.34 
percent) , Comparatively the lower trend growth rates 
of 6.82 percent and 6.53 percent are observed in the 
Western and the Central regions respectively. The 
trend growth rates of gross fixed capital in the 
backward regions are much higher as compared to the 
State level average (7.56 percent). It is interesting 
to note that the trend growth rates of gross fixed 
capital in all the regions and the State are found to 
be greater than those of the labour. Thus, the 
organised industrial sector is characterised by the 
growth of capital intensive industries during the 
period. 


Moreover, 


regarding 


inter- regional 


differentials in the performance of organised 
Industrial sector, it is discernible from Table 6.12 
that industrial activities in terms of number of units, 
employment and value added during the period 1974-86 
have largely concentrated in the Western and the 
Central regions and also to some extent in the Eastern 
region. 


The Western region occupies the top position while 
Bundelkhand stands at the bottom at both the selected 
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Percentage Shares of Units, Employment and Value Added in the 
Totals of Organised Industrial Sector in U.P. 
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points of time. This indicates the persistence of 
regional disparities. However, some changes overtime 
are also ■ perceptible . While the shai*e of the Western 






region in indvxstrial units and employment has ^ 

inorea,sed, the share in value added has reduced from 
about 65 percent in 1974-75 to 51 percent in 1985-86, 

There has been a fall in the share of the Central 

■ 

region in respect of all the three variables over the . 

P 

period. A significant increase in the share of the 


Eastern region in value added from 18 percent to about 
30 percent is observed during this period, but the 
region has experienced a downfall in the shares in 
respect of the other two variables. Moreover, during 
this period both the Hill and the Bundelkhand regions 
have shown an increase in the share in respect of ali 
three variables, excepting the share in number of 
units, which instead of increasing has gone down in 
the latter. Inspite of these changes, there still 
persists a wide gcip between the developed and the 
backward regions, so far as the development of 
organised industrial sector is concerned. In its 
support, we notice through the Table-8.12 that the 
value of range in respect of units and employment has 
widened over the period, although the range in respect 
of gross value added has reduced from 54.06 to 48.55. 

We have al.so tried to analyse the inter-regional 
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Western 

0,898 

1 , 190 

32.51 

1 . 117 

1.069 

-5.19 

Central 

1.102 

1.139 

3.36 

1.724 

0 . 841 

-51.22 

Eastern 

1.792 

1.270 

-29.13 

1.954 

0.679 

-66.25 

Hill 

1.560 

1.286 

-17.56 

0,642 

1.165 

81.46 

Bundel- 

khand 

0.250 

0.818 

227.20 

0,054 

0.113 

109.26 

U.P. 

1.025 

1.187 

15.80 

1.361 

0,938 

-31.08 

Source : 

ASI Reports : 1974 

-75 and 

1984-85. 




changes in the industrial structvire of the state during 
the reference period (See Table-6,13). As shown in 
Table-6.13 the ratio between the number of consumer 


Table-6.13 

Region-wise Ratios between Consumer Goods and Capital 

Goods Industries 


Region No. of Units Percentage Value Added Percentage 
1974-75 1984-85 increase/ 1974-75 1984-85 increase/ 

decrease decrease 


goods and capital goods industries at the State level 
increased from 1,03 in 1974-75 to 1.18 during the year 
1984-85, showing an increase of 15.8 pei-cent. An 
increase in this ratio is also noticed in ca.se of the 
Western, the Central and the Bundelkhand regions during 
thi,s period. Inspite of predominance of capital goods 
units in the Bundelkhand, we notice a remarkable 
increase in the ratio of consumer to capital goods 
ixnits from 0.25 in 1974-75 to 0.82 in 1984-85. A 
reverse trend can be observed in the Eastern and the 




tlill regions where this ratio has shown a significant 
decline. 


Contrary to above, the consumer goods industries 

have lagged far behind the capital goods industries, so 

far as the contribution to value added at the State 

level is concerned. In its support, we notice that the 

ratio of value added between consumer and capital goods 

industries has signif icantly reduced from 1.36 in 1974- 

75 to 0.94 during 1984-85, registering a decrease of 

1 fi 

31.08 percent. This ratio has also reduced in the 
Western, the Central and the Eastern region during the 
reference period. However, an oppo.sing trend of 
increase in this ratio is noticed in x'espect of both 
the Hill and the Bundelkhand regions. As already 
noticed, both the reglon.s have eilso experienced above 
State level average growth rates of outpvit and 
employment . It seems that increased number of consumer 
goods indust.ries has played major role in augmenting 
the levels of output as well as employment in organised 
indvastrial sector of these regions - 

2.2 Location Pattern : Specialisation and Industrial 
Base of Districts 

Based on the previous discussions, one can safely 
conclude that developed regions are still be,st claimant 
for a major share in total industrial activity of the 
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; 

f 

Stat.e. Apart from the inter-regional disparities, the ! 

intra-regional disparities have also shown a tendency 
of divergence, as is seen in Table-6.14. 


About 78 percent of the total industrial units are 

■ 

. 

found to be concentrated in the seven (namely i 

Ghaziabad, Agra, Meerut, Muzzaf arnagar , Moradabad, 

Saharanpur and Bijnor) out of total nineteen districts 
of the Western region in 1985-86. Moreover, the 

districts of Kanpur and Lucknow account for 79 percent 
of the total industrial units available in all the nine 
districts of the Central region. Similarly, only the 
three districts of Varanasi, Allahabad and Gorakhpur 
(out of the total fifteen districts) account for 64 per 
cent of the total industrial units of the Eastern 


region. The position of the Hill and the Bundelkhand 
regions is found to be of disquieting nature. Only 
Dehradun and Nainital of the Hill (out of the total 
eight districts) and Jhansi of the Bundelkhand region 
(out of the total five districts) are having 
respectively 88 percent and 75 percent of the total 


industrial 

units available 

in 

these 

regions . 

The 

foregoing 

analysis indicates 

that 

clusters 

of 

Industries 

have developed 

in the State during 

the 

period of 

the study. 





Theoretically, we find 

that 

the 

clustering 

of 
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Tablo-6. 14 


Intra-Regional Represen'tablon/Concen'tra'bion of Indust-rial 

Units in 1985-86 


Region / District No, 

. of Factories 

Percentage to 
Total 

1 

2 

3 

Western (19 Districts) 

3,925 

100.00 

1. Ghaziabad 

904 

23.03 

2 . Agra 

551 

14,04 

3 , Meerut 

406 

10,34 

4. Muzaf f arnagar 

332 

8.46 

5 , Moradabad 

311 

7.92 

6 . Saharanpur 

295 

7.52 

7, Bijnor 

243 

6,19 


3,042 

77.50 

Central (9 Districts) 

1,178 

100.00 

1 . Kanpur 

654 

55.52 

2 ■ Lucknow 

279 

23.68 


933 

79.20 

Eastern (15 Districts) 

748 

100.00 

1 . Varanasi 

211 

28.21 

2, Allahabad 

170 

22.73 

3 . Gorakhpur 

97 

12.97 


478 

63,90 

Hill (8 Districts) 

249 

100.00 

1 , Dehradun 

118 

47.39 

2 . Nainital 

101 

40.56 


219 

87.95 

Bundelkhand (5 Districts) 

52 

100.00 

1. Jhansi 

39 

75.00 


«... 


Source : ASI Report : 1985- 

86, 



Note : Figures in brackets give total number of districts 
in the respective regions. 


industries takes place because the industries have a 
tendency to get located in areas having certain 
locational advantages, such as, the easy availability 
of raw materials, skilled labour, closeness to markets 
and other physical advantages. Despite a fairly well 
diversified industrial structure comprising footloose 
industries in a large number, the State has not been 
successful in achieving adequate spatial 
div©.r3if icatlon of industries. Also resource based 
industries have not been developed in accordance with 
the availability of potential in resource rich 
districts. As a result, the State of Uttar Pradesh has 
as many as fourty-two industrially backward districts 
(see Appendix Table-6.5). Inspit© of strenuous efforts 
to achieve the balanced regional development, it 
appear. s that the protective as well as promotional 
measures have not been significantly effective in 
accelerating the industrial development of backward 
areas. However, some improvements are noticeable 
during the period of 1974-86 as is observed in TableS* 
15. 

Although the share of non-backward districts in 
total industrial units, employment and output of the 
state is found to be above 70 per cent during 1985-86, 
there seems to have been a gradual improvement in the 
industrial situation of the backward districts also. 


329 


The shares of backward districts in the total units, 
employment and value added of the State organised 
industrial sector have gone up during the period under 
reference as would be evident from Table ~ 6-15. 


Table~6.15 




Percentage Distribution of Industrial Activity Between 
Backward / Non-backward Districts 


Districts 

No. of Units 

1974-75 1985-86 

Employment 

1974-75 1985-86 

Gross Value 
Added 

1974-75 1985-86 

1 

2 

3 

4 

5 

6 

7 

Backward 

22.99 

25,54 

24.14 

28,14 

14.34 

23.36 

Non- 

77.01 

74.46 

75.86 

71.86 

85.66 

76.64 

Backward 







Total 

100,00 

100.00 

100.00 

100.00 

100,00 

100.00 


Source *• ASI Reports • 1974-75 and 1985-86. 


For the speedier development of particular 
district, diversified industrial structure is 
considered desirable due to the fact that industries 
have direct as well as indirect linkages with each 
other, and therefore, existence of greater number of 
directly or indirectly inter-connected industries may 
provide a better potential for overall industrial 
development of a district, than a narrow baa© 


comprising fewer industries , 


19 
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district can be measured through the coefficient of 
specialisation. This coefficient indicates the degree 
to which the industry mix of a particular d.istrict is 
different from the State of which it forms a part, The 
coefficient of specialisation for a district (SJ) can 
be expressed as 

n 

Sj = 2 
i=l 

(the two vertical lines indicate absolute values, that 
is, ignoring positive or negative signs) where eij is 
employment in ith industry in jth district, Ej is 
employment in all industries in jth district, Ei is 
employment in ith industry in the State and E is 
employTnent in all industries in the State, When the 
value of Sj is found to be zero, it means the 
industrial structure of the district is as diversified 
as that of the State, The greater the value of the 
coefficient, greater the extent to which the district 
structure varies from the State average. In case, the 
value approximates one, industrial activity (usxtally 
measured in terms of employment) of a district is 
concentrated in a few or only one Industry. A 
comparison of Sj at two points of time, therefore, 
would indicate whether the Industrial structure of a 
district has become more concentrated or diversified 
over the period of time. 


ei j Ei 

Ej E 
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Tho computed coe-f f icients of- special isation for 
1974-7S and 1985-86 are presented in Table— 6.16. The 
Table reveals that the State is still largely 
chau'-acterised by districts with highly concentrated 
rather than diversified structure, particularly in the 
beickward regions. Thirteen districts, namely, Agra, 
Aligarh, Bijnor, Badaun, Farrukhabad, Mathura, Meerut, 
Ghasiabad, Moradabad, Muzaf f arnagar , Rampur, 
Saharanpur, ShahJ ahanpur of the Western region j four 
districts namely Kanpur, Lakhimpur Kheri, Lucknow and 
Sitapur in the Central region j six districts - 
Allahabad, Basti, Deoria, Gonda, Gorakhpur and Varanasi 
of the. Eastern region and only Nainital district of the 
Hill region have the value of coefficient less than 0.5 
at both the points of time, indicating that these 
districts have comparatively more diversified structure 
of industrial employment. However, all the districts 
of the Bundelkhand region seem to have developed 
concentrated industrial structure as in none of the 
cases we notice the value of coefficient to be less 
than 0.50. Furthermore, we notice that there has bc-sen 
some improvement in diversification of industries 
during 1985-96 over the base 1974-75 as witnessed by 
th63 reduction in values of coefficients. Eight 
districts of the Western region, three districts of the 
Central region, five districts of the Eastern region 
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Table-6.16 (contd. 
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and two districts of tho Hill region had lower values 
of Sj at the latter point of time. More 
diversification seems to have taken place in. more 
developed regions (especially the Western region) as 
compared to less developed regions. As a matter of 
fact, the districts of Bundelkhand have shown increase 
in the concentration of industrial activity over the 
period. Considerable diversification seems to have 
taken place in Bareilly, Bulandshahar etc, , whereas the 
relatively mox-e advanced districts, namely Kanpur and 
Lucknow have developed concentrated structure of 
factory employment over the period. 


It is also argued that it is not always beneficial 


to develop a highly diversified industrial structure at 

20 


the micro level . Depending upon the resource base 
there might be certain industries in a particular 
district that have some locational advantage. These 
may form the industrial base of that district. For 
accelerating the development of a district, it might be 
more desirable to concentrate on these industries 
first, then to aim at achieving the diversified 
industrial structure. 


Industries forming the industrial base of a 
particular district can be identified through location 
quotients. 




Us 
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Loca-bioii quotient measures the extent to which a 


particular economic activity ( in most cases measured in 


terms of employment) in an industry is over or under 


represented in a district in comparison to the State, 


Location quotient for an industry in a district is 


calculated as 


eij / Ei 


with various terms having the same meaning as in case 


of coefficient of specialisation. Industries with lij 


> 1 are supposed to constitute the industrial base of 


that district. In other words, we caii say that the 


industries with lij > 1 have a higher proportion in the 


district’s industrial employment than at the State 


level . 


District-wise location quotients for different 


industry groups have, been estimated and the results are 


provided in Appendix Table-6.6. Industry groups having 
lij >1 (i.e, , constituting the industrial base of a 
district) are listed separately for various districts. 


Larger number of industries constitute the industrial 


base in the districts that are more developed and have 


fairly diversified structure. However, in such 


districts also, all industry groups do not have 


locational advantage as lij is not greater than 1 for 












all the Industry groups. For the accelerated 
development of a district and the State, it might be 
advantageous to concentrate on industries forming the 
industrial base in the initial stages . In the resource 
X>oor districts where locational advantage may not act 
as a catalyst, emphasis should be placed on the 
development of footloose industries to prevent these 
districts from lagging behind. 

The conclusions emerging from the analysis of 

this section point towards the fact that inter-regional 
disparities of widening nature exist in the State. 
Ma.jor part of the industrial activity seems to be 
concentrated in relatively developed regions. It is 
heartening to note that during the period of the study, 
backward regions particularly the Hill and the 
Bundelkhand have shown remarkable growth in output and 
employment. As a result of these trends, significant 
improvements in industrial scenario of backward regions 
are quite perceptible, but the pace and process of 
industrialisation still lags behind the moi*© developed 
regionsy*'' 

3. REGION-WISE INTER-RELATIONSHIP BETWEEN TECHNOLOGICAL 
CHANGE AND PERFORMANCE OF ORGANISED INDUSTRIAL SECTOR 

Technological change is made possible by more 
efficient utilisation of resources. More output is 



obtainable, therefore, with lesser amount of inputs. 
As a matter of fact, technological change has to play 
an effective role in achieving the National level goals 
and hence it should have a positive impact on both the 
output growth and employment growth- Generally, the 
studies have come out with the conclusion that 
technological change goes in favour of output growth 
and has an adverse bearing on employment growth. Here 
we plan to examine and analyse this hypothesis in 
greater detail, taking regional dimension into 
consideration . 


In this context, the trend growth rates of Solow 
index (taken as an indicator of technical progress in 
this section), capital, labour, partial prodtictivity 
and cost ratios are provided in Table-6,17. 
Flexibility of production structure has positive impact 
on output and employment growth- • Estimates of 
elasticity of substitvition throwing light on this 
aspect are also given in this table. A significant 
trend growth rate of 7, 55 percent in value added of 
organised industrial sector at the State level 
accompanied by slower but significant trend growth rat© 
of 2.36 percent in employment. A weak relation between 
the two is also indicated by the low coefficient of 
correlation 


Region-Wise Inter-Relationship Between Technological Change and Performance of Organised Industrial Sector 




impact of technological progress on output growth 


is positive but there has been a considerable amount of 


labour-saving. A significantly higher trend growth of 


capital indicates greater application of capital 


overtime. The behaviour of partial productivity ratios 


also confirm this conclusion. Although the growth of 


labour produdtivity 


productivity has witnessed an insignif leant trend 


growth rate. A significantly high coefficient of 


correlation (r=0.95) between labour productivity and 


value added indicates presence of technical progress in 


growth rate of value added over and above the growth of 


labo^•lr productivity has prevented employment from 


falling 


although the employment growth lags behind 


the output growth. The behaviour of cost ratios (a 


highly significant trend growth rate of 4,25 percent in 


wage rate) also seems to have favoured capital 


The highest trend growth rate of both value added 


and employment is witnessed in the organised industrial 
sector of the Bundelhhand region. However, *^he trend 
growth rate of 5.97 percent in employment is far less 


than the trend growth rate of 15.28 percent in value 


is as high as 0.92. A significantly high trend growth 
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rate in Solow index at 6.92 percent and labour 
productivity at 8.78 percent (next only to the Eastern 
region) indicates significant technical pi'ogress to 
have taken place in this region. This accompanied by 
significant increases in output and employment growth 
show a favourable impact of technological progress on 
the Industrial development of this region. Significant 
coefficient of correlation of 0.96 between Solow index 
and gross value added and 0.81 between Solow index and 
employment also support these results . A very high 
correlation (r=0,98) between value added and labour 
productivity indicates presence of significant 
technical progress and economies of scale in the 
region. The signif icantly high trend growt-h rate of 
labour productivity is expected to have brought abovit a 
negative impact on employment growth but correlation 
between the two in this region is found to be as high 
as 0.84, exhibiting greater promises for employment, t-'A 
significantly high growth rate of value-added over and 
above labour productivity has prevented a fall in 

employment negating the adverse impact of technological 

23 

change on employment growt.h,^ 

,/lnsignif iciant growth rate of capital productivity 
accompanied by significant growth rates of gross fixed 
capital (14.25 percent) and capital intensity (7.82 
percent) indicates importance of capital in output 





growth. One has to bear in mind that Bundelkhand is 
on© of the backward regions of the State. The 
signifiant efforts for industrialisation of this region 
have resulted in larger capital Investment over the 
period. The growth of wage rate is much below the 
growth of labour productivity effecting lower cost per 
unit of labour. The significant trend growth rat© 
regarding the rate of return (24,9 percent) indicates 
that the region has higher potential for reinvestment. 


A high trend growth rate of value added (9,84 
percent) is accompanied by the highest trend rate of 
increase in Solow index (8.06 percent) and labour 
productivity (9.90 percent) in the organised industrial 
sector of the Eastern region. TFP seems to have played 
a significant role in output growth of this region, as 
witne,5sed by the high coefficient of correlation 
(r=0,99) between the two. The correlation between 
value-added and labour productivity is as high as 0 . 99 
implying prevalence of technical progress in the 
organised industrial .sector of this region. However, 
increased labour productivity has made it possible to 
achieve greater output with less amount of labour. 
This is also revealed by a negative coefficient of 
correlation (r=-0,56) between labour productivity and 
employment. The highly significant trend growth of 
gross fixed capital (8.91 percent) and capital 


I 



342 


intensity (8.98 percent) accompanied insignificant 
trend growth of capital productivity points towards the 
labour saving (capital using) bias of technological 
progress in this region, 

A highly significant trend growth rate of 7.72 
percent in value added is accompanied by a significant 
(though of smaller magnitude) growth of employment 
(3,86 percent) in the organised manufacturing sector of 
the Hill region. The relationship between the two, as 
shown by the low coefficient of correlation (0,45) is 
positive but not very strong. TFP growth of 4.57’ 
percent (significant at 5 percent) indicates that 
technological change has taken place at least to some 
extent. The significant coefficient of correlation 
(0.90) between the Solow index and valvie added shows 
signs of the positive relationship between the two. 
Inspite of the significant growth of Solow index in 
this region, we observe insignificant trend growth 
rates in both the partial productivity ratios. Thus, 
increased use of inputs seems to have been an important 
factor of growth of industries in this region. 
Increased labour cost per unit of output is indicated 
by the significant trend growth rate in wage rate 
accompanied by insignificant growth of labour 
productivity. The insignificant trend growth rate 
pei'taining to rate of return on capital shows low 
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potential -for reinvestment in the organised industrial 
sector of the Hill region. 

The organised industrial sector of both the 
Western and the Central regions have witnessed 
significant trend growth rates of output as well as 
employment. However, in case of the Central region, 
the growth in respect of these variables is below the 
State level average, whereas the trend growth rate of 
employment is above and that of output below the State 
level average in the Western region. The organised 
industrial sector of the Western region recorded 
significant trend growth rate of labour productivity 
accompanied by insignificant trend growth of capital 
productivity. It seems that during the reference 
period, there was a greater efficiency in labour use as 
compared to capital in this region. Added to this, the 
insignif icant trend growth rate of the Solow index 
points towards greater role of inputs (particularly 
capital) in the output growth of this region. 

Insignificant trend growth rates of total and 
partial productivity ratios in the organised industrial 
sector of the Central region indicates that greater 
input use has been chiefly responsible for output 
growth in this region also. The higher wage cost seems 
to be an important reason for capital substituting 
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labour in the industrial sector of relatively developed 
regions . 

As far as the estimates of elasticity of 
substitution are concerned, we notice that there are 
greater possibilities of substitution in the State 
manufacturing as witnessed by the value of cr which is 
quite close to unity through application of all the 
three models derived from GES production function. 
There is a possibility of substituting easily the 
factor whose cost increases as a result of the price 
increase, without sacrificing output. 

In the Western region too, cr = 1 is upheld on the 
basis of the first two models while the third model 
shows a to be greater than one. Similarly, for the 
Hill region too, a is found to be close to unity on the 
basis of the two out of the three models. In all these 
cases, a proportionate change in input prices will 
cause an equi -proportionate change in input ratio . A 
highly flexible production structure is reflected in 
the Eastern region, where the organised industrial 
sector was found to have estimates of greater than 
one on the basis of all the three models. 

As far as the Bundolkhand region is concerned, 
while we observe significant growth of both output and 
employment, value of o is significant and greater than 
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unity only in the first model at 10 percent level. 
Significant but less than unity estimates of cr are 
found for the Central region again on the basis of the 
first model only. The remaining two models provide 
insignificant estimates of o for both these regions. 
While these results indicate an Inflexible production 
structure, any conclusions arrived at in respect of 
these need to be interpreted with caution, particularly 
for the Bundelkhand region. 

As far as the Western, the Eastern and the Hill 
regions are concerned, any conflict between output and 
employment growth can easily be resolved by correcting 
distortions in factor prices. As indicated in the 
previous chapter, the modern sector firms in 
underdeveloped countries experience problems regarding 
factor prices, not reflecting their real social 
opportunity cost. The existing policies contribute to 
making the labour dearer and the capital cheaper and 
hence modern sector firms find it more cost effective 
to apply greater quantity of capital to the production 
process, Any remedial change in the policy will go a 
long way in resolving the problem of unemployment and 
will facilitate more labour absorption without 
sacrificing output. 

Main conclusions emerging from the foregoing 





analysis are as follows : we observe significant growth 
of labour productivity accompanied by significant 
capital deepening, but insignificant growth of capital 
productivity in the organised industrial sector of the 
Western, the Eastern, and the Bundelkhand regions. 
There has been a significant economy in the use of 
labour as against the diseconomies in the use of 
capital in these regions. As far as the industrial 
sector of the Central and the Hill regions is 
concerned, insignificant partial productivities 
indicate that there has been inefficient use of 
resources, both capital and labour^, 


The manufacturing sector of the Eastern and the 
Bundelkhand regions has experienced significant 
technological change as shown by the significant trend 
growth rate of TFP indices. In case of the Hill 
region, significant growth of only Solow index 
(accompanied by insignificant labour and capital 
productivities), and in case of the Western and the 
Central regions, insignif leant growth of all the three 
TFP indices indicate that increased inputs rather than 
technological progress has been the major source of 
output growth of the organised industrial sector in 
these regions. 

The manufacturing sector of only Bundelkhand has 








shown significant technical change, besides effecting 
economies of scale. The manufacturing sector of the 
remaining regions has operated under the. constant 
returns to scale and no significant shift in the 
production function is noticeable over the period. 
Output seems to be more responsive to changes in 
capital in almost all the regions, excepting 
Bundelkhand where output is foimd to be more responsive 
to increase in the labour force. 


Significant technical pi*ogress and economies of 
scale have also been experienced in the organised 
industrial sector of the Bundelkhand region as revealed 
by the CES production function. The hypothesis cr=0 
does not hold good for the manufacturing sector of the 
State and those of the Western, the Eastern and the 
Hill regions. To add further, the value of c is found 
to be greater than unity only in the Eastern region, 
whereas its value does not show significant difference 
from unity in case of the remaining regions and the 
State. In the organised manufacturing sector of the 
Central and the Bundelkhand regions, significant 
estimates of o are found using the model - I only. 
While it is very difficult to draw any precise 
conclusions in regard to these two regions, there seems 
to be a good scope for factor substitution in cases of 
remaining three regions and the State. 








Inter-regional disparities of alarming nature are 
still witnessed in the State of Uttar Pradesh. 
Industrial activity is mainly concentrated in the more 
developed regions (i.e.., the Western and the Central). 
Besides a more diversified industrial structure 
necessary for the speedier process of development is 
noticed mainly in the districts of the developed 
regions and the less developed regions generally lack 
this opportunity. However, as a result of structural 
change, we notice that industrial activity among the 
less developed regions has been gradually spreading. 
In this context,- we have already seen that both the 
output growth and employment growth have been above the 
State average in the Hill and the Bundelkhand regions. 
In the Eastern region, however, a significant output 
growth was accompanied by insignificant employment 
growth. The more developed regions have recorded 

output growth below the State level average while only 
the Western region has witnessed above the State level 
average growth of employment. On the whole, we find 
that loss developed regions have demonstrated a better 
performance of the organised industrial sector during 
the period of the study. However, one has to take into 
account the low industrial base of these regions while 
analysing and interpreting these results. 


Technological progress seems to have brought about 
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significant improvement in the i>erformance of ox'ganised 
industrial sector especially in terms of output growth. 
In its favour, we notice that at the State level while 
technical progress has resulted in greater output 
growth, there has been considerable labour saving. In 
the Bundelkhand region significant technical progress 
is accompanied by significant improvement in 
performance of organised industrial sector, both in 
terms of output and employment growth. A highly 
significant correlation between labour productivity and 
value added indicates presence of significant technical 
progress and economies of scale in this region. In the 
Eastern region, while technological progress has 
effected a higher output growth in the organised 
indvistrial sector, there has been an adverse impact on 
employment growth simultaneously . 

A significant increase of the TFP has resulted in 
greater output growth in the organised industrial 
sector of the Hill region but employment growth has 
been lagging behind it. Positive and significant 
growth in Solow index is accompanied by insignificant 
partial productivities in this region. Inputs .seem to 
have played a more important role as compared to 
technical progress in the development of the industrial 
sector of the Hill region. In case of the Western and 
the Central regions, insignificant growth of TFP has 
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resulted in slower development of the organised 
industrial sector. On the whole, we find that 
technological progress has been of the labour saving 
nature, enhancing the output growth more in comparison 
to employment growth in the organised industrial sector 
of various regions in the State, 
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Notes 




J.C. Budhraja, V.S. Singh, R. Dutta, Regional 
Disparaties in Uttar Pradesh and Proposed 
Strategies -for their Reduction, Area Planning 
Division, State Planning Institute, Lucknow, 1984, 
p.40. 

The -figures -for the organised manu-facturing at 
State level in this chapter di-ffer from those in 
the previous chapter. The figures in this chapter 
are arrived at by simply aggregating data of total 
manufacturing sectors of all the five economic 
regions. For greater details see note 4 of 
Chapter-IV. 

Highly significant correlation of 0.83, 0.92 and 
0.77 between the wage rate and labour productivity 
in the Western, the Eastern and the Bundelkhand 
regions indicates that some increases in labour 
productivity can also be ascribed to increases in 
wage rate. 

Coefficient of correlation between labour 
productivity and wage rate in the organised 
manufacturing sector of the state is 0.87. 

A- Banerji, Capital Intensity and Productivity in 
Indian Industry, Macmillan, Delhi, 1975, p.72. 

See equations 3, (9a), (33 a) in Chapter IV. 

See section 1.3 of chapter V and references cited 
therein . 

See equation 41 in Chapter IV. 

See equation (43 a) in chapter IV. 

See equation 45 in chapter IV. 

See equation 44 in chapter IV. 

See equation 49 in chapter IV. 

See equation 50 in chapter IV. 

See equation 51 in chapter IV. 

A. Banerji, qp.cit., 1975, p.118. 
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As a matter b-f fact the income originating from 
key sectors of the economy, i.e., primary, 
secondary and tertiary, are available at the state 
level, whereas the estimates of income originating 
from tertiary sector are lacking at the regional 
and district levels. With the result, whatsoever 
estimates of income flow from regional/district 
levels are confining to agriculture and allied and 
manufacturing sectors only. This is the reason 
that the actual contribution of primary sector to 
total income at the state level is considerably 
low (47 percent in 1985-86 at constant 1980-81 
prices) as compared to that of the 
regional /district level. Since the present 
chapter deals with region level analysis, we have 
to rely on district level income estimates. 

Similar results are observed in a report published 
by Government of Uttar Pradesh. The highest 
annual growth of 12.6 percent is found in 
registered manufacturing sector of Bundelkhand 
followed by the Eastern region (10.6 percent) 
during 1974-79. See Government of U.P,, State of 
the Economy, 1987, Annexure - X, p.52. 

Similar trend can be observed at all-India level 
and for other States as well. See R.T. Tewari, 
'Inter-Regional Pattern of Industrialisation in 
India', in R.T. Tewari and A. Joshi, Development 
end Change in India, Ashish Publishing House, New 
Delhi, 1988, pp. 86-87. 

T.S. Papola, 'Spatial Diversification of 
Manufacturing Industries; A Study of Factory 
Industries in Uttar Pradesh' , in T.S. Papola, V.N. 
Mishra, H.S. Vernfe, R.C. Sinha and A. Joshi 
(eds.), Studies on Development o-f Uttar Pradesh, 
Giri Institute of Development Studies, Lucknow, 

1979, p.lS5. 

Ibid, p.l95. 

A specific relationship between the movements of 
labour productivity and output is known as 
'Verdoons coefficient' from which important 
implications regarding returns to scale and 
technological progress can be derived. See S.S. 
Mehta, Productivity, Pr<^uctian Function and 
Technical Change: P Survey o-f Some Indian 
Industries, Concept Publishing Company, New Delhi, 

1980, p.94. 



In the neo-classical model technical change 
results in aggregate unemployment only because the 
growth of output falls short of the rate of 
increase in labour productivity. For further 
details see Athar Hussain, ‘Theoretical Approaches 
to the Effects of Technical Change on 
Unemployment' in D.L. Bosworth (ed.), The 
Employment Consequences o-F Technological Change^ 
Macmillan, London , 1983, p.l5. 


Neo-classical view is that technological 
unemployment cannot occur because of the mechanism 
of compensation. A fall in the costs due to 
labour saving or capital saving technological 
change would lead to fall in prices due to 
competitive forces. If demand is elastic then the 
expansion of demand will result in re-employment 
of displaced workers to produce extra output. If 
the demand for output of the innovative industry 
is inelastic, then price fall has an income effect 
which causes demand for other factors to rise. 
Displaced workers find new jobs producing the 
expansion of output necessary to meet this demand. 
For more details and critique of this approach see 
Douglas Jones, ‘Technological Change, Demand and 
Employment', in D.L. Bosworth <ed.). Ibid., p.27. 
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Summary and Conclusions 

Economists have always been in search o-f the 
•factors responsible tor growth ot a nation. The 
classical economists laid emphasis on increases in 
quantity ot conventional inputs (i.e., land, labour and 
capital) and treated them as tactors ot growth. The 
pioneering work ot Schumpeter in early twentieth 
century and tindings ot subsequent studies concerning 
developed nations have, however, untolded the tact 
that there are some other tactors, which also account 
tor a sizeable portion of growth ot a nation. This 
unexplained portion is usua 1 1 y defined as a 'measure of 
our ignorance' , ‘the residual', 'technological change' 
or 'total factor productivity'. 

As a matter ot tact, technological change is a 
complex process; the connotations ot the term vary 
widely. However, two broad connotations, corresponding 
to the macro and micro fields can be outlined. 
Firstly, the term is used to refer to the effects of 
changes in technology or more specifically the role of 
technological progress in the growth process. 
Secondly, the technological change is also used to 


refer to changes in technology itself, which consists 
of mainly the activities of research and development 
<R&D), invention, innovation and diffusion. 

More often, the term technological change is used 
in its first connotation. In this sense, technological 
progress imples advances in knowledge related to art of 
production, which has considerable effect on costs, 
product qualities and levels of output. Such advances 
may take the form of a new product, a new process, or 
new methods of organisation, marketing and management. 
Apart from these, in the context of developing 
countries its conceptualisation may also include minor 
changes and improvements likely to be made during the 
process of assimilating and adapting the imported 
modern technology. 

Technological change manifests itself by a shift 
in the production function. A shift in production 
function is brought about by a change in any one or all 
the elements of technology, i.e., (i) the technical 
efficiency of production, (ii) the scale of operation 
of production, (iii) the factor intensity or the bias 
of technology, and (iv) elasticity of substitution. 
Since different elements have different implications 
for economic growth, resource allocations, factor 
proportions and income distribution, it is always 
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desirable to know which element of technology has 


amount 


assumes 


countries 


view of this, the capital in these countries requires 


in a manner 


among 


could ensure maximum possible advantage in minimum 


Economists from time to time have 


suggested various investment criteria for making 


But one can presume that they have provided atleast 


some technical inputs to better plan for proper 


more 


development between India and the State of U.P 


resources during the period from the First to the 


Seventh Plan, whereas the corresponding outlays on all 


While the importance of investment in the process 


of economic development cannot be undermined, the 
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technological change is deemed to be the most crucial, 
it involves use o-f inputs/resources in a manner that 
leads to increased etficiencv. 


We have already passed more than -four decades o-f 
our planning in India. And a massive investment has 
been made to achieve the National level goal of rapid 
economic growth. As a sequel, there is a likelihood of 
not only overall development but also the sectoral 
development of agriculture, industry, economic 
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infrastructure and social services, 


Economic 


development via industrialisation has been exphasised 
since India's Second Five Year Plan, resulting in 







heavy investment over a wide spectrum of industries 


accompanied by all-round efforts 


including 


technological advancement. This demonstrates a wider 
scope for a study which could analyse the role of 


* 


i. 


technological change in the process of overall 
development, particularly in the context of industrial 
sector. However, taking into account the feasibility 




aspect, the scope of the present study is confining to 
the organised industrial sector of Uttar Pradesh, which 
is one of the largest States of the country. 




According to the Annual Survey of Industries 
<ASI), the total capital invested in the organised 
industrial sector of U.P. during 1985—86 was Rs.4,266.4 
crore and the total employment accounted for nearly 


i: 


Nt. 


It 


5.61 lakh persons 
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. The total State income during the 
same year at the current prices was Rs.24,785 crore, 
out of which the total share of industrial sector was 
Rs. 3, 154.6 crore (i.e., 12.7 percent) only. Moreover, 
the share of organised industrial sector in the total 
industrial income was as high as Rs. 1,639. 7 crore 
(i.e., about 52 percent). However, the contributions 
of the total industrial sector and the organised 
industrial sector to the total State income worked out 
to only 12.8 percent and 6.62 percent respectively, 
showing signs of industrial backwardness of the State. 
In addition, the State is also characterised by large 
inter-regional disparities in levels of industria 
development, which may, ante/ — aJia, be due to inter- 
regional differentials in technological progress. This 
makes the study more relevant in the context of Uttar 
Pradesh. Moreover, review of the available literature 
indicates that there is hardly any study which has been 
carried out so far on this theme in the context o 
Uttar Pradesh. To bridge this gap, it has, therefore, 
been decided to undertake the present study o 
'Technological Change and Development of Organised 
Industrial Sector in Uttar Pradesh'. 


2. OBJECTIVES 


. • • t • - r 0-1 — .....i. — i ^ L. ^ ^ ^ 'y K . ^ ^ 
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technological change and its role in development o-f the 


the study are as follows 


To analyse the investment pattern and the plan 


allocations of outlays for development of the 


industrial sector in Uttar Pradesh 


between the changes in technology and those of output 


growth and employment separately for each of the 


industry groups and whole of the manufacturing sector 


progress and those of output growth and employment 


been effective in accelerating the development of 


(ii) Whether 


improvement in regional pattern of development of the 


organised industrial sector. 


Whether the disparities 




in levels of industrial isation have started showing a 
tendency of convergence. 

(iii) To what extent there has been a technological 
advancement in various industry groups during the 
period of the study (1974-75 to 1985-86). Moreover, as 
a result of this advancement, what kind of changes have 
taken place over the period in various industry groups 
mainly in terms of output growth and employment. 

(iv) Whether the technological progress has brought 
about a favourable impact on both the output growth and 
employment of the organised industrial sector in U.P. 
during the reference period. 

4 . METHODOLOGY 

The present study aims at analysing the 
technological change and development of organised 
industrial sector of Uttar Pradesh at the State as well 
as the regional levels. The State level analysis 
primarily concerns with whole of the organised 
industrial sector, twenty industry groups (two-digit 
level) and four categories of these industry groups 
delineated on the basis of capital - labour ratios of 
the final year (i.e., 1985-86). At the regional level, 
owing to pauci ty /insufficiency of data, we have, 


L 


sgt; 
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however , 


organised 


restricted our analysis to the 
industrial sector of -five economic regions o-f Uttar 
Pradesh (i.e., Western, Central, Eastern, Hill and 
Bundel khand ) alone, and industry group-wise analysis 
is not attempted. 


To 

measure 

technological change during 

the 

reference 

period , 

we 

have estimated partial and 

total 

factor 

productivity 

indices, besides working 

out 


estimates o-f Cobb-Douglas and CES production functions. 
Partial productivity indices of labour and capital have 
been estimated to analyse efficiency in the use of 
factor inputs overtime. To throw light on overall 
efficiency in factor use, Kendrick, Solow and translog 
indices of total factor productivity have also been 
estimated. 

Total factor productivity indices are based on the 
restrictive assumptions of perfect competition and 
constant returns to scale. For relaxing these 
assumptions, we have also estimated parameters of 
production function through regression analysis. Cobb- 
Douglas production function provides estimates of 
elasticities of output with respect to labour and 
capital, returns to scale and neutral technical 
progress. One of the major shortcomings of the Cobb- 
Douglas production function is that it assumes 


elasticity Q-f substitution equal to one. Elasticity 
substitution is an important parameter having empirical 
implications not only on the substitutability o-f 
■factors but also on economic growth, income 
distribution and resource allocation. The con-flict 
between the output growth and employment growth can be 
traced back to low substitutability of the production 
structure. Therefore, to overcome this drawback, side 
relations derived from CES production function have 
been applied to get estimates of elasticity of 
substitution for the organised industrial sector of 
U.P. In CES production function, elasticity of 
substitution can assume any constant value between 0 
and oc . 

Uttar Pradesh is one of the backward States of 
India. Incessant efforts for accelerated development of 
the State through industrialisation, particularly since 
the Fifth Plan are expected to have brought about some 
significant structural changes in the economy. And 
obviously because of this, we have tried to assess and 
analyse the development of organised industrial sector 
at the State as well as the regional levels in terms of 
the trend growth rates of both output and employment. 
Above all , the details of the methodology followed for 
purposes of the present analysis are given in Chapter 
IV (Data Sources and Methodology) of the dissertation, 

363 : . 




5 . 


SOURCES OF DATA 


The present study is based on the data collected 
■from secondary sources , the chief one being the various 
issues of Annual Survey of Industries published by the 
Government of Uttar Pradesh. Relevant data have also 
been compiled from the Statistical Abstracts of Uttar 
Pradesh and various issues of Reserve Bank of India 
Bulletins. Besides, the other sources include various 
Plan documents of the Government of India and Uttar 
Pradesh and the relevant reports of the Economics and 
Statistics Division of the State Planning Institute, 
Lucknow . 

6. ORGANISATION OF THE DISSERTATION 

The chapter plan of the dissertation is as 
f ol lows : 

(i) Introduction. 

(ii) Technological change : Recapitulation of the 

Concept . 

(iii) Investment Pattern and Plan A 1 1 ocations of Outlays 


for Industrial Development in Uttar Pradesh. 

(iv) Data Sources and Methodology. 

(v) Technological Change and Development of Organised 



and 


Per-formancB 


of 


<vi) Tec hno 1 og ic a 1 Progress 
, Organised Industrial Sector in U.P. : Regional- 

Level Analysis. 

(vii) Summary and Conclusions. 

7. CONCLUSIONS 

7.1 State-Level Analysis 

(i) Partial Productivity and Total Factor Productivity: 
The conclusions emerging out of the analysis in 
chapter-V are as follows : In respect of the . total 
organised industrial sector of U.P., we notice that 
significant trend growth . rates of labour productivity 
and capital intensity are accompanied by insignificant 
trend growth rate of capital productivity during whole 
of the reference period. Of the three indices of TFP 
(Kendrick, Bolow and translog), only Solow index is 
found to have registered a significant trend growth 
rate and its value is found to be quite low. However, 
the sub-period K^ise analysis reveals that there have 
been significant improvements in average annual growth 
rates of partial productivities and all the three TFP 
indices during the sub-per iod~I I (1980-86) over the 
base of sub-period-I (1974-80). 

The study comes out with the fact that there are 
marked and meaningful in ter-ca tegory/ in ter-industry 
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group-wise differences in levels of both the 


productivities and 


insignificant trend growth rates of partial and TFP 


category-II has witnessed significant trend growth 


rates of partial productivities accompanied by 


significant but low-trend growth rate of capital 


Moreover 


the significant trend growth 


exhibit better perfomance in terms of greater 


efficiency of the industry groups falling under this 


intensive) have witnessed significant trend growth 


rates of labour productivity and capital intensity^ 


whereas the trend growth rate of capital productivity 


is found to be insignif icant 


growth rates of all the three TFP indices are found to 


be significant, demonstrating significant technological 


However, this seems 


to have resulted in an efficient use of labour input 



As demonstrated by the trend growth rates of TFP 


a'lmost all the industry groups excepting chemicals and 


chemical products; paper and paper products 


publishing and allied industries; and textile products 


have experienced positive technological progress in the 


State during the reference period. But, trend growth 


rates of TFP are found to be 


industry groups only. There are two , industry groups 


(i) manufacture of electrical 


manufacture of food products), which have experienced 


indices (Kendrick, Solow and translog). Interestingly, 


these industry groups have also shown significantly 


positive trend growth rates of partial productivities 


trend rate of decrease of capital intensity in case of 


of its trend growth rate in the latter. There are two 


groups 


(except electrical )) in which significant trend growth 


trend 


growth rates of partial productivities, with relatively 


lower order but significant trend growth rate of 






have demonstrated significant technological progress 


Another -four industry groups (namely, 


products and parts; jute, hemp and mesta textiles; 


khandsari and gur; and wood and wood products, 


significant TFP growth, have demonstrated higher 


rowth rates 


of labour productivity and capital intensity 
accompanied by insignificant trend growth rate of 
capital productivity. By and large, technological 


advancement appears 


labour productivity as witnessed by the 


movements of the two at differing situations over 


(ii) SourcBS of Output Growth: The contribution of 

factor inputs (labour and capital) to the growth of 
gross value added is found to be much higher (nearly 
two-third) than that of total factor productivity (TFP) 
4-Ha evel oraanised industrial sector during 


1974 - 86 ) 




5Ub period-II (1980-86), which is mainly because of a 
significant reduction in contribution of labour during 
the same period. Contrary to this, the contribution of 
TFP to the growth of gross value added has appreciably 
increased from 6 percent in the former to about 67 
percent during the latter period. Thus, the latter 
period ■ appears to have demonstrated much higher 
efficiency in the use of factor inputs. 

Factor inputs are identified as major source of 
output growth in category-I (79 percent) followed by 
category-ill (70 percent). On the other hand, 
increased efficiency in the use of factor inputs has 
made a significant contribution to output growth in 
category-II (61 percent) followed by category-IV (51 
percent). In all the four categories, contribution of 
capital has outstripped that of labour and in cases of 
category-I and -HI, the former has surpassed the 
contribution of TFP as well. Thus, one may safely 
conclude that growth of capital has been the major 
source of output growth in I and III categories. 

Importance of capital is also brought out by 
industry group— wise analysis. Almost all the industry 
groups excepting the fiye (i.e. , basic metals and 
alloys industries; cotton textiles; non-metallic 
minerals products; transport equipment and parts; and 
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leather and leather and fur products) have demonstrated 


Moreover , the contribution of labour input is found to 


products and parts, and jute, hemp and mesta textiles 


indicating lesser scope for employment generation in 


these three industry groups. Besides the contribution 


of TFP to the growth of gross value added has exceeded 


groups 


and supplies and parts; food products; metal products 


hemp and mesta textiles 


khandsari and qur 


and wood and wood products) 


summing up, we 


major source of output growth in the State level 


reference period^y' 


based on the analysis of Cobb-Douglas production 


function estimates is that output has been more 


organised industrial sector during the period of the 
•study (1974-86). Moreover, both the Cobb-Douglas and 
the CES production functions do not indicate the 
presence of any significant neutral technological 
progress. Besides, the whole organised industrial 
sector of the State has experienced constant returns to 
scale during the reference period. 

The estimates of elasticity of substitution are 
found to be significant, as demonstrated through the 
application of all the three models derived from the 
CES production function. These estimates are not found 
to be significantly different from unity, indicating 
that factor proportions are fairly responsive to 
changes in factor prices in the organised manuf acturing 
sector of the State. Thus, there seems to be a wider 
scope for factor substitution in the State level 
organised industrial sector. 

Inter-category analysis of production function 
estimates indicates that output is more responsive to 
increased capital in almost al 1 the four categories 
excepting the -III. The coefficient of labour is found 
to be significant in category-l 1 1 , showing a greater 
scope for additional employment in the industry groups 
constituting this category. ■ 

Neutral technological progress has not played^ any 
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signi-f leant role in the output growth of all the 
categories excepting the -II, which qualifies for 
significant time trend on the basis of CES production 
function (Model-II). Economies of scale are found to 
be significant in categories- 1 I and - III on the basis 
of Cobb-Douglas as well as CES production functions.' 
The rest two categories are found to have experienced 
constant returns to scale. 

Estimates of elasticity of substitution are not 
found to be significantly different from unity in 
category— IV on the basis of all the three models 
derived from the CES production function. Conversely, 
the estimates of elasticity of substitution are found 
to be insignificant (CT =0) through application of all 
the three Models in category-I , indicating existence of 
fixed factor proportions and demonstrating least scope 
for factor substitution. In the remaining two 
categories — II and —III, the estimates of elasticity 
of substitution are found to be significant on the 
basis of Model-I only. Thus, it seems that as we move 
from less capital intensive to more capital intensive 
industry groups, the possiblities of factor 
substitution (labour for capital or vice-versa) 
gradually reduce and the production structure becomes 
less flexible. 
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group-wise estimates o-f Cobb-Douglas 


the twenty industry groups 


labour 


coe-f -f icients are observed in -four industry groups (i.e 


plastic, petroleum and coal products 


cotton 


equipment and parts). Thus, these ^our industry groups 


have greater possibilities of employment generation and 


hence deserve promotion in future 


Out of the total twenty, the three industry groups 


and wood and 


produc ts 


wood products, furniture and fixtures) have experienced 


significant neutral technological progress during 


period o^ the study on the basis of Cobb-Douglas 


production function; and another three (food products; 


and fur products) on the basis of CES production 


Moreover, production function estimates do 


in favour of our earlier finding of significant 




khandsari and gur. But the industry groups consisting 
.o-f food products; jute, hemp and mesta textiles; and 
wood and wood products, furniture and fixtures are 



found 


progress based on both TFP and production function 


groups , 


are experienced by four industry groups (basic metals 


and allays industries; rubber, plastic, petroleum and 


coal products; food products; and transport equipments 


having experienced significant diseconomies of scale 


returns to scale) consist of two 


industry groups (edible oil and vanaspati ghee; and 


wood and wood products, furniture and fixtures) only 


, are as many 


diseconomies 


compensated by gains of those experiencing economies of 


scale; this has brought them at par with those 


constant returns to scale. Deducing from 


this is a generalised conclusion that U.P.'s organised 


manufacturing sector has experienced constant returns 




» of constancy is the low capital productivity probably’ 

» » 

^ resulting from under utilisation of installed capacity 


in majority of the industry groups. 


.Out of the total twenty industry groups, in cases 


of fourteen the estimates of elasticity of substitution 


are found to be closer to unity^.(or not significantly 


different from unity). Whereas those demonstrating 


estimates of cr greater than unity are only two in 


number. Adding these two sets together, all the 


sixteen industry groups seem to have a considerable 

‘ i 

scope of factor substitution. 

M 

, Contrary to the above, insignificant estimates of 

^ ‘ 

tr are noticed in the remaining four industry groups 

(i.e., chemicals and chemical products; other 


manufacturing industries; paper and paper products; and 

fw”" 

leather and leather and fur products), showing least 


• 

scope for factor substitution. 

y 

1 

(Iv) Per-formance o-f Organised Industrial Sector : 

H 

Regarding the performance of organised manufacturing 

' H 

sector, it is seen that average annual growth rates of 

m 

both the gross value added and employment have shown a 

Hi 

significant increase at the State level during the 

r 

period of 1974-86; but the growth of the former has 

been much higher (7.89 percent) than the corresponding 
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growth o-f the latter 


period wise analysis indicates that the growth of gross 


value added has considerably increased from 5.41 


whereas the corresponding growth rate of 


employment has shown a drastic reduction from 4.B1 


in employment growth has happened 


annual growth rates of both the gross fixed capital 


increase in growth rate of labour productivity from 


output with lesser amount of labour 


the performance of organised manuf acturing 


sector in the State by and large goes in favour of the 


hypothesis that there exists a conflict between the 


output growth and employment growth during sub-period 


II. But the question is whether the programme for 


expansion of employment should be entertained at the 


cost of output growth. This seems to be neither 


feasible nor worthwhile proposition 


desirable to largely depend upon organised 
manu-f ac turing sector -for maximisation o-f output growth 
and simultaneously concentrate on accelerating 
development o-f unorganised manufacturing sector for 
generating maximum possible employment. 

However, looking to intei — category scenario we 
notice that during whole of the reference period all 
the categories excepting -IV have registered 
significant trend growth rates of both output and 
employment, with the highest in category-II followed by 
category-I I I . In juxtaposition, the trend growth rate 
of output in category-IV has been highly significant, 
whereas in case of employment the corresponding growth 
is found to be positive but not significant during the 
period of the study. Thus, while considering total 
period of the dtudy, there does not seem to be any 
conflict between output growth and employment. This is 
also supported by the findings based on inter-industry 
group analysis. The significant trend growth rates of 
both output and employment have been noticed in cases 
of fourteen industry groups out of the total twenty. 
However, visualising the experiences of sub-period-I I 
(B0-86), the organised manuf ac turing sector of the 
State has definitely experienced a distinct conflict 
between the two, suggesting for enforcement of two-- 
pronged approaches (promotion of organised sector for 
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output growth and unorganised sector -for employment 
.growth) simultaneously. 

(v) Inter — relationship between Technological Progress 
and Per-formance : As objectively assessed, there has 
been a significant technological advancement as 
witnessed by a significant trend growth rate of Solow 
index of TFP in the organised industrial sector of the 
State during the reference period. On the other hand, 
there has been a significant progress in performance of 
organised manufacturing sector as witnessed by the 
significant trend growth rates of both output and 
employment. Correlating the Solow index of TFP with 
gross value added, the coefficient of correlation, 
which emerges as 0.60, indicates that both are 
positively associated and have moved in a similar 
direction. Contrary to this, the relation of Solow 
index of TFP with employment growth is not found to be 
significant (-0.14). 

This i5 also supported by the movement behaviour 
of partial productivity ratios which indicates 
existence of labour saving bias of technological 
change, resulting in lower order trend growth rate of 
employment. Prdbably costlier labour (high wage cost 
per unit of output (4.28 percent)! has been 
instrumental in generating pressure for use of 
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increased capital , which has adversely affected to 
e,nnployment growth. Analysis of this issue in the 
context of sub-period- 1 1 of the study also provides 
adequate support in favour of this conclusion. 

Inter — category estimates in the above context are 
indicative of the fact that category-II has recorded 
the highest level of technological advancement as 
witnessed by the highly significant trend growth rates 
of partial productivities and Solow index of TFP . With 
the result, we notice that highly significant trend 
growth rate of gross value added is accompanied by the 
significant trend growth rate of employment. Besides, 
the trend growth rate of value added is found to be 
higher than those of labour and capital , pointing 
towards improvement in overall efficiency. Generally, 
high labour productivity is expected to affect 
employment unfavourably but here in this case the 
former is not only significantly positive but has also 
made a significant contribution to output and 
employment. Cost ratios have also been favourable to 
the growth in pategory-II. A low wage cost iS 
accompanied by significant rate of return on capital , 
showing existence of strong reinvestment potential in 
this ca'tegory. 


Contrary 


to the theoretical expectations. 
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has 


growth 


category-IV has registered a significant trend 
rate of value added accompanied by insignificant trend 
growth rate of employment. Significant trend growth 
rates of Solow index and labour productivity are 
accompanied by insignificant trend growth rate of 
capital productivity. Technical progress seems to have 
been more conducive to labour saving in this category. 
High wage cost seems to have promoted substitution of 
capital for labour, as witnessed by the significant 
trend growth rate of capital intensity (6.14 percent). 

Categories-I and -III have witnessed significant 
trend growth rates of both value added and employment. 
In case of the latter, we observe significant trend 
growth rates of Solow index of TFP and labour 
productivity, whereas insignificant trend growth rate 
of TFP and partial productivity indices are observed in 
case of the former. Thus, in case of category-III 
technical progress seems to have played a significant 
role in output growth, whereas inputs, seem to have 
been major source of growth in category-I . Besides 
showing inefficiency in input use, category-I also 
witnesses insignificant trend growth in regard to rate 
of return on capital. 


Excepting the six industry groups (i.e., wool, 
silk and synthetic fibre textiles; edible oil and 
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ff-fm 


vanaspati ghee; metal products and parts; jute 


hemp 


and wood 


and wood products, -furnitures and fixtures) all the 


growth rates of both output and employment 


TFP ) has been a major source of both output and 


employment growth in respect of four industry groups 


and food products). Whereas, the gross 


fixed capital and capital intensity appear to have made 


significant contribution to performance in the 


remaining ten industry groups 


in cases of the above mentioned six 


the trend growth rates of 


found to be 


corresponding growth rate of employment is noticed to 


progress 


significantly to output growth in cases of two industry 
groups and those mainly contributed by greater use of 








7.2 Intel — Regional Aanlysis 


^ Par'tj'ai Productivity and Total Factor 
Productivity: The concluBions emerging out of the 

analysis of chapter VI are as follows: The trend growth 
rate of labour productivity is found to be much higher 
than the corresponding growth rate of capital 
productivity in the organised manuf ac tuning sector of 
all the five economic regions of the State during the 
period of the study. The trend growth rate of labour 
productivity is found to be above the State level in 
the Eastern and the Bundelkhand regions and those below 
it include the Western, the Central and the Hill 
regions. Whereas, the trend growth rate of capital 
productivity is found to be insignificant in all the 
regions of the State. Significant trend gi-owth rates 
of labour productivity and capital intensity are 
accompanied by positive but insignificant trend growth 
rate of capital productivity in the organised 
industrial sector of the Western, the Eastern and the 
Bundelkhand regions, indicating more efficient use of 
labour input only. In the remaining two regions (i.e.. 
Central and Hill), insignificant trend growth rates of 
partial productivity ratios are accompanied by the 
significant trend growth rates of capital intensity. 
Hence, increased capital intensity in industries of 
these regions seems to have not been effective in 



bringing significant productivity improvements. At the 


movement behaviour of 


Bundel khand 


prog ress 


and the Bundelkhand 


is demonstrated 


significant growth of TFP. However, significant trend 


growth rates of labour productivity are observed in the 


Eastern and the Bundelkhand regions only. Moreover, in 


Central regions, insignificant trend growth rates of 


be the major source of growth 


backward 


significant technological advancement, 


have shown greater efficiency in the use of 


(iS) Sources of Output Brohith ; Decomposition results 


in all other 


the Bundelkhand 


show that 


of capital to output growth has been greater than the 


of TFP is found 


reater than those of capital and labour 


separately in the organ ieed industrial sector of the 
Eastern and the Bundelkhand regions, 

<iii) Production function estimates : Inter-regional 
analysis of production -Function reveals that output has 
been more responsive to increased capital in almost all 
the regions excepting the Bundelkhand. The significant 
labour coefficient in respect of the Bundelkhand 
region shows the availability of greater employment 
potential . 

Insignificant time trend for almost all the 
regions and whole of the State indicates that neutral 
technological progress has not made any significant 
contributuion to the State level progress of the 
organised manuf ac turing sector. Returns to scale show 
predominance of constant returns to scale. The only 
exception is the Bundelkhand region which has 
experienced significant technical progress as well as 
economies of scale (i.e., increasing returns to scale) 
on the basis of both the Cobb-Douglas and the CES 
production functions. 

Based on the CES production function, inter- 
regional analysis reveals that the estimates of 
elasticity of substitution in the organised industrial 
sector of the Eastern and the Bundelkhand regions are 
□reater than unity and those of the Western and the 


m 
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the 


Hill regions are quite close to unity. Whereas, 

. value o-f er is found to be significantly less than unity 
in case of the Central region. Thus, one may infer that 
factor proportions are fairly responsive to changes in 
factor prices, demonstrating a considerable scope of 
substituting labour for capital and vice versa in the 
State . 

(iv>Inter — regional Performance : The State still 

suffers from inter-regional disparities in levels of 
industrial development. Industrial activities in terms 
of number of units, employment and value added are 
relatively more concentrated in developed regions. We 
also notice that over the period clusters of 
industries have developed in a fewer districts of each 
and every region. For example, nearly 64 percent of 
the total organised manufacturing units available in 
the Eastern region are concentrated in Varanasi, 
Allahabad, and Gorakhpur districts only. Likewise, 
nearly 79 percent of the total units of the Central 
region are concentrated in Kanpur and Lucknow districts 
and the proportion of those concentrating in Dehradun 
and Mainital districts of the Hill region is as high as 
about 88 percent. Besides, more diversification has 
been confining to only relatively better developed 
regions of the State. Not only this, even the larger 
number of industry, groups constituting the industrial 
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base have, through our study, emerged in better develope 


districts o-f the State. 


However, looking to the structural changes over 
the period, we -find some improvement in the industrial 
scenario. The trend growth rates at output and 

employment are found to be above the State level 

average in backward regions of Hill and Bundelkhand. 
The Eastern region has registered a highly significant 
trend growth rate of value added accompanied by 
insignificant trend growth rate of employment. The 
performance in terms of the trend growth rates of 

output and employment of comparatively more develope 
Western and Central regions has been below the State 
average during the period of the study. This shows 
there has been some definite improvement in 
industrial scenario of the backward regions but the 
pace and the process of industrialisation in the State 
....s to have been slow and lagging behind the 


seems to nave — 

expectations . 

,„t,r-r.glanal Di..nsians of TooOnolagio. 1 CO.ngo 
Porforoanro : Significant trend growth rate of 

Solo« inder of TFP in the organised industrial sector 
o, the Eastern, the Hill and the Bundelkhand regions 
indicates that the backward regions have started 

exseriencing significant technological progress. 



■from the 


However, a slightly different picture emerges 
.partial productivity analysis. The trend growth rates 
oT labour productivity are noticed to be signi-fican 
the Western, the Eastern and the Bundelkhand regions 
only, whereas capital productivity is found to be 
insignificant in all the regions of the State. In 

juxtaposition, the performance of different regions of 
the State in terms of the trend growth rates of both 
output and employment is found to be significant, 
excepting the Eastern region accounting for 

■Mirant trend growth rate of employment. 

insignificant ireuu y 

_i mt- i c; identified as major source 

Technological advancement is identitie 

of output growth in the Eastern and the Bundelkhand 
regions, ehereas the capital intensity is found to have 
a oaior contribution to it in the Hestern, the 
central and the Hill region. In case of the Eastern 
cegion, technological progress seooB to have been 

ri rcaciultinq in an insignificant 
biased to labour saving, resulting 

growth of employment. 

^n almost all the economic regions (eroeptin, the 

<^tate. estimates of 

PIC well as the whole ticacK, 

Central) as weii 

Plasticity of substitution are either equal to 
,.pater than unity, indicating greater scope for factor 

substitution. Honeyer, a less than unity estimate of 
Plasticity '^of substitution indioates lesser scope for 
factor substitutions in the Central region. Mmost all 
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the regions of the State (excepting the Eastern) have 
experienced significant trend growth rates of both 
output and employment. In the Eastern region, there 
seems to have been a conflict between output growth 
and employment. But the value of elasticity of 
substitution as noticed in case of the Eastern region 


is significantly greater than unity, demonstrating a 
fairly responsive production structure. ‘Therefore, 
necessary modifications in factor substitution are 
likely to help in resolving the conflict to a large 
extent. / 
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idiceK for the yeeis 1374-75, 1975-75 and 1975-77 are ext^dated following the whdegale price indm of Infii 


Appendix Table - 4.2 

Index Number of Machinery and Transport 
Equipment (1974-75 = 100) 


Year 

Index 

1 

2 

1952-53 

37.6 

1953-54 

36.8 

1954-55 

36.4 

1955-56 

36.4 

1956-57 

37.2 

1957-58 

38.3 

1958-59 

39.1 

1959-60 

40.2 

1960-61 

42.1 

1961-62 

43,2 

1962-63 

44,9 

1963-64 

46.8 

1964-65 

48.3 

1965-66 

50.8 

1966-67 

54.7 

1967-68 

57.0 

1968-69 

57.3 

1969-70 

59.0 

1970-71 

64.0 

1971-72 

67.3 

1972-73 

71.7 

1973-74 

78.5 

1974-75 

100.0 

1975-76 

110.4 

1976-77 

108.7 

1977-78 

110,4 

1978-79 

117.2 

1979-80 

138.0 

1980-81 

153.1 

1981-82 

169.5 

1982-83 

177.7 

1983-84 

185.1 

1984-85 

194.1 

1985-86 

216-0 


Source : RBI Bulletins: Various Issues, 

(Prepared by the office of Economic 
Advisor, Government of India), 





Appendix Table - 4.3 

Price Index for Industrial Workers 
in Kanpur (1974-75 = 100) 


Index 


Source 


Appendix Table - 4.4 


Category - wise Capital- Labour Ratios for different 
' Industry Groups - 1985-86 


Category/ K/L (in Rs.) 
1 


Industry Groups* 
2 


Category I- Highly 
Capital Intensive 
(121,377.08 and above) 


(1) Manufacture of chemicals and 
chemical products (239,277,31); (2) 
Basic metals and alloys industries 
(131,991-36); (3) Manufacture of wool, 
silk and synthetic fibre textiles 
(123,617.65). 


Category II - Medium 
High Capital Intensive 
(69,751.73 to 
1,21,377.08) 


(4) Manufacture of electrical 
machinery, apparatus, appliances and 
supplies and parts (111,501.63); (5) 
Manufacture of rubber, plastic, 
petroleum and coal products(91,34i.l4) ; 
(6) Manufacture of edible oil and 
vanaspati ghee (82,193.19); (7) Other 
manufacturing industries (69,717.25). 


Category III - Medium 
Low Capital Intensive 
(41,953.47 to 69,751.73) 


(8) Manufacture of paper and paper 
products, printing, publishing and 
allied industries (65,121.27); (9) 
Manufacture of alcohol, beverages, 
tobacco and tobacco products 
(61,183.57); (10) Manufacture of non- 
electrical machinery, machine tools and 
parts (56,508.20); (11) Manufacture of 
cotton textiles (49,291.38); (12) 
Manufacture of food products 
(44,912.19); (13) Manufacture of 
textile products (including wearing 
apparel other than footwear) 
(43,180.86). 


Category IV - Low 
Capital Intensive 
(41,953.47 and below) 


(14) Manufacture of metal products and 
parts except machinery and transport 
equip.ent (41,087.77); tl5) Manof^ture 
of non-metallic mineral products 
(40,304.21); (16) Manufacture of 3 ute. 
hemp and mesta textiles (34,81/./!;, 
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Category/ K/L (in Rs.) 
1 


Industry Groups* 
2 


(17) Manufacture of sugar, khandsari and 
gur (30,734.66); (18) Manufacture of 
transport equipment and parts 
(30,165,01); (19) Manufacture of wood 
and wood products, furniture and 
fixtures (27,131.38); (20) Manufacture 
of leather and leather and fur products 
(except repair) (20,956.95). 


Source : ASI Report : 1985-86. 

Note : Figure in parentheses give to 

the respective industry groups. Capital labour 
represent gross fixed assets at constant prices per 

employee. 
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Appendix Table - 5.2 (A) 

Industry Group-Wise Indices of Partial Productivities, Capital Intensity 
and Total Factor Productivity : 1974-75 to 1985-86 


Table 


Manufacture of Food Products 


Year 

Labour 
Producti- 
vity index 
(LPI) 

Capital Pro- 
ductivity 
Index 
(KPI) 

Index of 
Capital - 
Labour 
Ratio 
(IKLR) 

Kendrick 
- Index 
(KI) 

Solow 

Index 

(SI) 

Translog 

Index 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

109.46 

104.59 

104.66 

1.064 

1.066 

1.063 

1976-77 

124.54 

117.45 

106.04 

1.201 

1.205 

1.191 

1977-78 

104.91 

108.68 

96.53 

1.072 

1.083 

1.057 

1978-79 

135.05 

136.88 

98.66 

1.362 

1.379 

1.308 

1979-80 

126.22 

132.37 

95.36 

1.299 

1.321 

1.250 

1980-81 

109.98 

114.11 

96.39 

1.125 

1.142 

1.069 

1981-82 

141.55 

140.28 

100.91 

1.408 

1.436 

1.306 

1982-83 

139.83 

132.68 

105.39 

1.354 

1.373 

1.250 

1983-84 

183.48 

151.44 

121.16 

1.625 

1.657 

1.463 

1984-85 

167.72 

140.93 

119.01 

1.503 

1.537 

1.351 

1985-86 

197.98 

165.29 

119.78 

1.767 

1.807 

1.568 

Trend 

5.571* 

3.890* 

1,618** 

4.506* 

4.721* 

3.279* 

Growth 

Rate 

(5.910) 

(5.955) 

(2.764) 

(6.276) 

(6.562) 

(4.785) 




Table - 5. 2 (A). 2 

Manufacture of Sugar, Khandsari & Gur 


Year 

1 

(LPI) 

2 

1974-75 

100.00 

1975-76 

99.26 

1976-77 

120.96 

1977-78 

144.35 

1978-79 

132.05 

1979-80 

94.59 

1980-81 

80.66 

1981-82 

86.95 

1982-83 

151.44 

1983-84 

196.24 

1984-85 

222.03 

1985-86 

228.74 

Trend 

6.705** 

Growth 

(2.670) 

Rate 



(KPI) 


3 


100.00 

105.83 

139.51 

169.09 

119.70 

78.23 

80.91 

82.43 

118.39 

104.81 

100.74 

92.20 

-2.146 

(1.153) 


(IKLR) 


4 


100.00 

93.79 

86.71 

85.37 

110.32 

120.92 
99.69 

105.48 

127.92 
187.25 

220.41 
248.08 

9.046* 

(5.246) 


(KI) 

5 

1.000 

1.003 

1.238 

1.480 

1.298 

0.914 

0.807 

0.862 

1.446 

1.709 

1.843 

1.828 

4.612 

(2.070) 


(SI) 


6 

1.000 

1.003 

1.225 

1.469 

1.123 

0.770 

0.664 

0.708 

1.208 

1.393 

1.511 

1.487 

2.276 

(0.911) 


(TI) 


7 

1.000 

0.999 

1.211 

1.434 

1.153 

0.749 

0.647 

0.689 

1.040 

1.196 

1.282 

1.264 

0.504 

( 0 . 221 ) 


Table “ 5.2 (A). 3 


Year 

1 

1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 


Manufacture of Edible 


Oil and Vanaspati Ghee 


(LPI) 

2 

100.00 

137.95 

130.63 

171.21 

200.13 

257.42 
277.77 
235.34 
174.52 

115.13 
176.83 
338.87 


(KPI) 

3 


(IKLR) (KI) 
■"4 5 


100.00 

134.11 

120.39 

176.72 

145.75 

182.13 

178.65 

147.46 

110.95 

71.55 

95.42 

131.85 


100.00 

102.87 

108.51 

96.88 

137.31 
141.34 
155.49 
159.59 
157.30 
160.89 

185.32 
257.02 

7.773* 


1.000 

1.359 

1.251 

1.740 

1.677 

2.120 

2.157 

1.798 

1.346 

0.875 

1.226 

1.869 

0.838 

(0.332) 


(SI) 

6 

1.000 

1,365 

1.239 

1.714 

1,435 

1.813 

1.816 

1.502 

1.130 

0.729 

1.065 

1.783 

-0.536 

(0.216) 


(TI) 

7 

1.000 
1. 304 
l.t85 
1.604 
1.415 
1.739 
1.745 
1.422 
1.011 
0.577 
0.779 
1,106 

-3.729 

(1.432) 


5.544 


-2.068 






Table - 5.2 (A). 4 

Manufacture of Alcohol, Beverages, Tobacco and Tobacco Products 


(IKLR) (KI) 


Table 


Manufacture of Cotton Textiles 


(IKLR) (KI) 


Trend 

Growth 


1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

115.43 

103.42 

111.61 

1.093 

1 . 098 

1.087 

1976-77 

151.75 

130.66 

116.14 

1.408 

1.420 

1.359 

1977-78 

138.07 

113.73 

121.40 

1.251 

1.250 

1.194 

1978-79 

160.06 

133.98 

119.47 

1.463 

1.461 

1.381 

1979-80 

215.77 

184.22 

117.13 

1.993 

1.986 

1.811 

1980-81 

195.51 

146.07 

133.84 

1.680 

1.605 

1.472 

1981-82 

138.36 

110.77 

124.90 

1.235 

1.204 

1.024 

1982-83 

162.58 

143.05 

113.65 

1.525 

1.475 

1.244 

1983-84 

184.17 

137.18 

134.25 

1.580 

1.511 

1.276 

1984-85 

149.07 

92.34 

161.44 

1.149 

1.041 

0.887 

1985-86 

231.61 

121.48 

190.65 

1.610 

1.540 

1.204 

Trend 

4.715** 

0.633 

4.056* 

2.409 

1.671 

-0.396 

Growth 

Rate 

(2.911) 

(0.376) 

(4.556) 

(1.497) 

(0.985) 

(0.236) 


Table - 5.2 (A). 6 

Manufacture of Wool, Silk and Synthetic Fibre Textiles 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI). 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 


I;-' 

1974-75 

100.00 

100.00 

100.00 

1' 

h 

1975-76 

86.06 

74.58 

115.40 

1 

1976-77 

82.24 

65.21 

126.12 


1977-78 

106.66 

92.38 

115.46 


1978-79 

86.74 

71.04 

122.11 


1979-80 

101.18 

119.42 

84.73 

?■■■■ 

1980-81 

75.62 

58.50 

129.27 


1981-82 

90,96 

89.96 

101.11 

'll. 

1982-83 

77.40 

55.14 

140.37 

I' 

1983-84 

142.21 

86.40 

164.61 

t 

1984-85 

94.05 

68.83 

136.63 

1 

1985-86 

179.55 

82.03 

218.89 

;; 

Trend 

3.312 

-1,222 

4.590= 


Growth 

(1.655) 

(0.630) 

(2.741 

f 

- 

Rate 





1.000 

1.000 

1.000 

0.796 

0.780 

0,778 

0.723 

0.711 

0.709 

0.986 

0.952 

0.928 

0.777 

0.742 

0.709 

1.100 

0.968 

0.930 

0.655 

0.515 

0.500 

0.904 

0.664 

0.641 

0.638 

0.465 

0.467 

1.061 

0,832 

0.717 

0.788 

0.642 

0.494 

1.104 

1.050 

0.686 

0.509 

-1.616 

-4.281** 

(0.295) 

(0.734) 

(2.523) 


Table - 5.2 (A) .7 

Manufacture of Jute, Hemp and Mesta Textiles 




Year (LPI) (KPI) (IKLR) 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Bate 


100,00 

144,58 

153,93 

138,00 

155,90 

199,70 

246.74 

217.89 

171.38 

244.24 

266.68 

234.48 

7.399* 

(5.448) 


100.00 

149.89 

155.15 

150.51 

185.86 

231.59 

276.55 

229.70 

165.53 

75.58 

212.93 

115.95 

0.365 

( 0 . 110 ) 


100,00 

96.46 

99.21 
91.69 
83.88 
86.23 

89.22 
94.86 

103.53 

323.17 

125.24 

202,23 

7.009** 

(2.385) 


1.000 

1.447 

1,640 

1.382 

1.564 

2.002 

2.473 

2.181 

1.713 

2.343 

2.654 

2.300 

7.184* 

(5.249) 


1.000 

1.447 

1.532 

1.412 

1.623 

2.065 

2.524 

2.146 

1.614 

1.260 

1.779 

1.309 

1.822 

(0.834) 


1.000 

1.372 

1.448 ' 

1.322 

1.515 

1.876 

2.244 

1.903 

1.390 

1.228 

1.777 

1.367 

2.020 

(1.087) 


q 

- 
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Table - 5.2 (A). 8 


Manufacture of Textile 


Year 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Rate 


'(Lpir~ "(KPI)'"" (IKLR) (KI) 

^ 5 6 

100.00 100.00 100.00 1.000 1.000 

o".- S-fe'o “o-.r/i 

94.84 46.64 203.35 0.580 

153.46 46.96 SBs’ge 0.668 0-467 

173.04 48.21 358.9b 

154.59 43.34 356^0 g,^3g 

270.59 76.47 353.84 ^ 

259.82 71.58 9^26 0.379 

WO.n ^28:09 0.392 0.292 

“86 10 20 11 

,?;r2) tlllT 


(TI) 

7 

1.000 
0.524 
0.528 
0.529 
0.631 
0.668 
0.595 
0.932 
0.875 
0.309 
0. 240 
0.164 

-9.046** 

(2.488) 


Table - 5.2 (A) .9 

Manufacture of HooO . .ood Producta. Furniture . Fixtures 


Year 

1 

1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Bate 


(LPI) 

2 

100.00 

144.50 

143.94 

167.61 

141.71 

160.20 

123.06 

174.52 

119.47 
180.80 
250.78 

153.47 

3.536 

( 2 . 010 ) 


(KPI) 

3 

100.00 

108.13 

101.44 
95.48 

107.39 

149.59 
103.99 
125.80 

101.60 

103.44 

108.40 
89.79 

- 0.211 

(0.181) 


(IKLR) 

4 

100.00 

133.64 

141.90 

175.53 

131.96 

107.10 

118.34 
138.73 
117.58 
174.78 

231.34 
170.92 


(KI) 

5 

1.000 

1.417 

1.405 

1.606 

1.391 

1.596 

1.218 

1.707 

1.183 

1.733 

2.331 

1.474 


(SI) 

6 

1.000 

1.426 

1.394 

1.586 

1.494 

1.764 

1.286 

1.786 

1.328 

1.893 

2.366 

1.730 


(TI) 

7 

1.000 

1.312 

1.295 

1.424 

1.318 

1.567 

1.112 

1.451 

0.969 

1.254 

1.510 

0.900 


3.754 3.206 

(2.085) (1.958) 


4.309** -0.741 
(2.991) (0.469) 
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Table - 5.2 (A). 10 


Manufacture of Paper & Paper Products and Printing* Publishing 

and Allied Industries 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 


100.00 

106.00 

112.93 

123.90 

106.80 

97.82 

94.56 

95.87 

96.18 

117.36 

123.19 

156.80 


100.00 

103.33 

104.98 

109.63 

83.95 

68.15 

65.66 

63.39 

60.70 

65.13 

51.76 

61.55 


100.00 

102.58 

107.57 

113.02 

127.23 
143.54 

144.02 

151.24 
158.44 
180.19 
238.00 
254.76 


1.000 

1.048 

1.092 

1.171 

0.952 

0.818 

0.790 

0.780 

0.762 

0.863 

0.761 

0.926 


1.000 

1.049 

1.095 

1.181 

0.941 

0.810 

0.782 

0.784 

0.776 

0.927 

0.872 

1.087 


1.000 

1.047 

1.094 

1.171 

0.931 

0.811 

0.782 

0.783 

0.777 

0.906 

0.860 

1.043 


Trend 

Growth 

Rate 


1.744 

(1.463) 


-6.342* 

(6.700) 


8.633* 

(12.197) 


-2.812** 

(2.962) 


-1.596 

(1.340) 


-1.811 

(1.625) 


Table - 5.2 (A). 11 

Manutictur. ot Leather a Leather and Fur Products (except repair) 


Year (LPI) 


(KPI) 


(IKLR) (KI) 


(SI) 


(TI) 


.974-75 
.975-76 
.976-77 
.977-78 
'978-79 
[979-80 
L 980-81 
L981-82 
1982-83 
L983-84 

1984- 85 

1985- 86 


100.00 

68.37 

66.78 
56.49 

62.78 
85.64 
67.21 
78,27 

91.37 
101.62 

91.48 

157.84 


100.00 

43.32 

63.92 

49.38 

54.88 

63.16 

50.23 

55.56 

63.50 

53.85 

51.04 

88.05 


Trend 


4.798** 


- 0.021 

i ^ /I .4 \ 


100.00 

1.000 

1.000 

1 . 000 

157.83 

0.529 

0.391 

0.419 * 

104.47 

0.653 

0.430 

0.458 

114.38 

0.527 

0.357 

0.377 

114.38 

0.585 

0.396 

0.417 

135.59 

0.726 

0.532 

0.533 

133.81 

0.574 

0.419 

0 . 405 

140.87 

0.648 

0.487 

0.464 

143.89 

0.747 

0.666 

0.533 

188.71 

0.701 

0.577 

0.546 

179.25 

0.653 

0.528 

0.498 

179.26 

1.126 

0.912 

0.769 

4.820* 

1.949 

2.280 

0.589 

/A 

(0.986) 

(0.823) 

(0.238) 





Table - 5.2 (A). 12 


Manufacture of Rubber, Plastic, Petroleum & Coal Products 


■!?ear 

(LPI) 

(KPI) 

(IRLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Rate 


100.00 

137.17 

140.93 

306.47 

306.58 

331.86 

294.73 

300.85 

295.04 

225.82 

123.23 

713.70 

8.600 

( 2 . 020 ) 


100.00 

49.22 

68.08 

131.63 

113.65 

139.50 

114.96 

102,07 

93.06 

65.50 

34.61 

207.57 

0.823 

(0.192) 


100.00 

278.71 

207.01 

232.83 
269.76 
237.90 
256.38 

294.74 

317.02 

344.75 
356.08 

343.83 

7.711* 

(3.919) 


1.000 

0.637 

0.833 

1.649 

1.462 

1.755 

1.466 

1.332 

1.228 

0.875 

0.464 

2.771 

2.398 

(0.565) 


1.000 

0.217 

0.248 

0.623 

0.461 

0.539 

0.449 

0.413 

0.386 

0.275 

0.146 

0.848 

-2.311 

(0.488) 


1.000 

0.754 

0.886 

1.507 

1.345 

1.573 

1.305 

1.215 

1.137 

0.782 

0.296 

0.821 

-4.576 

( 1 . 2 ? 0 ) 


Table - 5.2 (A). 13 

Manufacture of Chemicals & Chemical Products (except Products of 

Petroleum & Coal) 


Year (LPI) 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 86 

1985- 86 

Trend 

Growth 

Rate 


100.00 

106.18 

119.86 

110.93 

108.69 

104.30 

78.36 

68.37 
127.84 

125.62 

148.62 
114.40 

1.361 

(0.753) 


(KPI) 

3 

100.00 

98.32 
121.68 
113,47 
113.32 
108.90 

80.14 

63.71 

109.93 

94.33 
114.07 

88.05 

-1.402 

(0.907) 


(IKLR) 

4 

100.00 

108.00 

98.50 

97.76 
95.92 

95.77 

97.78 
107.31 
116.30 
133.16 
130.29 
129.92 

2.802* 

(3.893) 


(KI) 

5 

1.000 

1,003 

1.212 

1.128 

1.120 

1.076 

0.800 

0.649 

1.143 

1.012 

1.218 

0.939 

-0.724 

(0.458) 


(SI) 

6 

1.000 

1.004 

1.193 

1.111 

1.103 

1.060 

0.782 

0.641 

1.175 

1.039 

1.243 

0.959 

-0.405 

(0.247) 


(TI) 

7 

1.000 

1.006* 

1.193 

1.107 

1.100 

1.055 

0.741 

0,606 

0.958 

0.856 

1.012 

0.749 

-2.863 

(1.928) 


Table - 5.2 (A). 14 

Manufacture of Non-Metallic Mineral Products 


Year 


1 

1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Rate 


(LPI) 


(KPI) (IKLR) (KI) 


2 


3 


4 


5 


100.00 

107.08 

113.96 

122.88 

138.61 

109.75 

96.53 

95.80 

136.80 

150.86 

149.50 

133.01 


100.00 

103.95 

94.94 

100.15 

122.47 

100.03 

95.84 

90.42 

102.46 

111.14 

86.50 

74.07 


100.00 

103.01 

120.03 

122.69 

113.18 

109.72 

100.71 

105.94 

133.52 

135.74 

172.84 

179.56 


1.000 

1.067 

1.114 

1.197 

1.365 

1.085 

0.965 

0.951 

1.317 

1.449 

1.379 

1.219 


2.623 

(2.142) 


-1.627 

(1.684) 


4.320* 

(3.809) 


1.976 

(1.749) 


(SI) 

6 

1.000 

1.067 

1.112 

1.194 

1.366 

1.092 

0.968 

0.958 

1.349 

1.483 

1.321 

1.164 

1.772 

(1.535) 


(TI) 

7 

1.000 

1.065 

1.103 

1.181 

1.345 

1.038 

0.910 

0.901 

1.193 

1.304 

1.200 

1.053 

0.537 

(0.484) 


Table - 5.2 (A). 15 


Basic Metals & Alloys Industries 


Year (LPI) 

"""l“ 2 

1974- 75 100.00 

1975- 76 118.42 

1976- 77 161.91 

1977- 78 172.29 

1978- 79 200.44 

1979- 80 146.63 

1980- 81 135.63 

1981- 82 134.58 

1982- 83 161.63 

1983- 84 187.76 

1984- 85 201.67 

1985- 86 183.12 


Trend 

Growth 

Rate 


3.881** 

(2.574) 


(KPI) 

3 


100.00 

121.85 

160.64 

170.59 

196.47 

146.97 

134.44 

140.52 

167.22 

185.27 

188.68 

159.32 

3.147 

(2.185) 


(IKLR) 


4 


100.00 

97.19 

100.79 

100.99 

102.02 

99.77 
100.89 

95.77 
96.66 

101.34 

106.88 

114.94 

0.712 

(1.936) 


(KI) 

5 

1.000 

1.197 

1.614 

1.716 

1.989 

1.468 

1.352 

1.368 

1.637 

1.868 

1.965 

1.733 

3.591** 

(2.439) 



1.000 

1.195 

1.616 

1.718 

1.989 

1.481 

1.364 

1.374 

1.647 

1.882 

1.974 

1.724 


1.000 
1.180 
1.530 - 
1.624 
1.860 
1.298 
1.192 
1.201 
1.418 
1.601 
1.677 
1.461 


3.622*=* 1.967 

(2.468) (1.331) 


405 




Table - 5.2 (A). 16 


Manufacture of Metals Products and Parts (except Machinery 
and Transport Equipment) 


Year' 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI ) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

78.86 

78.99 

99.83 

0.789 

0.790 

0.763 

1976-77 

78.10 

69.56 

112.27 

0.733 

0.738 

0.717 

1977-78 

88.98 

82.98 

107.23 

0.857 

0.855 

0.826 

1978-79 

95.18 

87.53 

108.74 

0.909 

0.908 

0.875 

1979-80 

113.60 

97.16 

116.92 

1.041 

1,050 

0.998 

1980-81 

105.23 

78.71 

133.70 

0.891 

0.896 

0.854 

1981-82 

113.43 

79.98 

141.82 

0.926 

0.938 

0.892 

1982-83 

104.61 

71.38 

146.57 

0.837 

0.848 

0.804 

1983-84 

116.12 

72.17 

160.90 

0.875 

0.900 

0.851 

1984-85 

134.62 

85.71 

157.06 

1.030 

1,054 

0.988 

1985-86 

158.20 

101.09 

156.49 

1.214 

1.241 

1.149 

Trend 

4.978* 

-0.043 

5.023* 

1.961 

2.214 

1.700 

Growth 

(5.224) 

(0.038) 

(11.470) 

(1.890) 

(2.143) 

(1.633) 

Bate 









Table 

- 5.2 (A). 17 



Manufacture of Machineryi Machine Tools and 

Parts (except Electrical) 

Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 

Trend 

Growth 

Rate 


100.00 

108.93 
147.82 
132.73 
215.81 
192.85 
137.98 
129.15 
168.66 
206.54 
196.17 

208.94 

5.409* 

(3.223) 


100.00 

100.15 

121.90 

114.49 

173.25 
150.44 
116.66 

96.25 

134.74 

155.25 
142.04 
156.29 

3.033 

(2.041) 


100.00 

1.000 

1.000 

1,000 

108.77 

1.047 

1.049 

1.047 

121.26 

1.346 

1.367 

1.308 

115.93 

1.237 

1.261 

1.199 

124.56 

1.939 

2.001 

1.730 

128.19 

1.707 

1.748 

1.504 

118.28 

1.273 

1.330 

1.063 

134.19 

1.116 

1.164 

0.931 

125.18 

1.511 

1.557 

1.210 

133.04 

1.792 

1.860 

1.417 

138.11 

1.669 

1.726 

1.315 

133.69 

1.809 

1.867 

1.421 

2.305* 

4.200** 

4.527** 

1.523 

(5.430) 

(2.671) 

(2.868) 

(0.980) 


Table - 5.2 (A). 18 


Manufacture of Electrical Machinery, Apparatus, Appliances and 

Supplies & Parts 

■» 


Year 

(LPI) 

(KPI) 

(IKLB) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

217.41 

230.99 

94.12 

2.203 

2.187 

1.802 

1976-77 

202.91 

219.11 

92.61 

2.063 

2.063 

1.696 

1977-78 

212.62 

239.36 

88.83 

2.180 

2.213 

1,819 

1978-79 

182.12 

208.05 

87.53 

1.873 

1.916 

1.553 

1979-80 

190.73 

222.00 

85.91 

1.969 

2.026 

1.641 

1980-81 

182.74 

220.47 

82.88 

1.900 

1.978 

1.600 

1981-82 

211.73 

246.48 

85.90 

2.186 

2.256 

1.806 

1982-83 

235.83 

298.17 

79.09 

2.473 

2.613 

2.087 

1983-84 

355.57 

380.03 

93.56 

3.607 

3.652 

2.714 . 

1984-85 

361.34 

402.71 

89.73 

3.698 

3.817 

2.837 

1985-86 

356.21 

421.11 

84.59 

3.688 

3.914 

2.913 

Trend 

8.526* 

9.621* 

-0.999 

8.749* 

9.256* 

7.338* 

Growth 

(4.477) 

(5.311) 

(2.188) 

(4.651) 

(5.107) 

(5.021) 

Rate 









Table - 

- 5.2 (A). 19 





Manufacture of Transport Equipment & Parts 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

213.26 

151.65 

140.63 

1.958 

2.043 

1.6&7 

1976-77 

162.91 

89.74 

181.53 

1.382 

1.446 

1.155 

1977-78 

150.74 

90.69 

166.21 

1.316 

1.358 

1.085 

1978-79 

170.72 

102.37 

166.76 

1.489 

1.538 

1.219 

1979-80 

181.87 

150.12 

121.15 

1.738 

1.736 

1.391 

1980-81 

170.00 

168.77 

100.73 

1.697 

1.697 

1.343 

1981-82 

149.13 

168.72 

88.39 

1.530 

1.511 

1.178 

1982-83 

199.82 

205.45 

97.26 

2.010 

2.022 

1.509 

1983-84 

161.63 

175.21 

92.25 

1.644 

1.659 

1.204 

1984-85 

169.47 

148.13 

114.40 

1.643 

1.681 

1.224 

1985-86 

170.09 

137.73 

123.49 

1.617 

1.668 

1.217 

Tr<=“nd 

1.641 

4.906** 

-3.112 

2.516 

2.387 

0.375 

Growth 

(1.044) 

(2.463) 

(1.625) 

(1.724) 

(1.595) 

(0.300) 

Bate 
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Table - 5.2 (A). 20 


Other Manufacturing Industries 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

1 

2 

3 

4 

5 

6 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1975-76 

453.39 

352.86 

128.49 

4.106 

4.430 

1976-77 

121.16 

84.41 

143.53 

1.045 

0.753 

1977-78 

137.48 

140.90 

97.57 

1.387 

0.937 

1978-79 

139.11 

110.38 

126.03 

1.270 

0.828 

1979-80 

133.43 

102.33 

130.39 

1.201 

0.780 

1980-81 

131.14 

91.59 

143.18 

1.132 

0.741 

1981-82 

168.53 

94.56 

178.22 

1.310 

0.905 

1982-83 

262.18 

177.06 

148.08 

2.229 

1.474 

1983-84 

244.38 

161.15 

151.64 

2.055 

1.351 

1984-85 

151.80 

55.98 

271.16 

0.933 

0.188 

1985-86 

393.67 

128.06 

307.41 

2.237 

0.477 

Trend 

4.989 

-3.015 

8.253* 

0.936 

-9.957 

Growth 

(1.234) 

(0.781) 

(4.610) 

(0.242) 

(1.905) 

Bate 






Source : 

Based on 

the AS I Reports 

: Various 

Issues. 



Note : Figures in parentheses are t values of the estimates. 
t Significant at 1 percent level of significance. 

** Significant at 5 percent level of significance, 
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Appendix Table 5.2 (B) 

Category-wise Indices of Partial Productivities, Capital Intensity 
and Total Factor Productivity : 1974-75 to 1985-86 

Table - 5. 2(B). 1 

Category - I 


Year 

Labour 
Producti- 
vity index 
(LPI) 

Capital Pro- 
ductivity 
Index 
(KPI) 

Index of 
Capital ■ 
Labour 
ratio 
(IKLR) 

Kendrick 
- Index 
(KI) 

Solow 

Index 

(SI) 

Translog 

Index 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

103.41 

99.02 

104.43 

1.006 

1.007 

1.007 

1976-77 

124.27 

119.00 

104.43 

1.209 

1.210 

1.192 

1977-78 

122.10 

120.47 

101.36 

1.211 

1.211 

1.195 

1978-79 

125.39 

123.07 

101.88 

1.239 

1.240 

1.222 

1979-80 

111.17 

118.95 

93.46 

1.159 

1.165 

1.136 

1980-81 

90.21 

87.04 

103.65 

0.882 

0.879 

0.842 

1981-82 

84.73 

84.46 

100.32 

0.846 

0.839 

0.801 

1982-83 

128.43 

114.07 

112.59 

1.191 

1.232 

1.090 

1983-84 

139.23 

112.49 

123.77 

1.213 

1.266 

1.119 

1984-85 

150.76 

123.38 

122.19 

1.325 

1.380 

1.216 

1985-86 

138.87 

103.15 

134.63 

1.142 

1.187 

1.048 

Trend 

2.359 

0.074 

2.283* 

0.861 

1.293 

-0.092 

Growth 

(1.668) 

(0.064) 

(3.639) 

(0.707) 

(0.996) 

(0.075) 


Rate 


Table - 5.2 {B).2 
Category - II 


> 

Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) . 

(SI) 

(TI) 

1 

2 

3 

- 4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

209.39 

208.05 

100.64 

2.090 

2.092 

1.736 

1976-77 

178.97 

185.89 

96.27 

1.810 

1.847 

1.511 

1977-78 

210.00 

226.98 

92.52 

2.149 

2.210 

1.790 

1978-79 

191.72 

198.26 

76.70 

1.937 

1.951 

■ 1.577 

1979-80 

207.64 

217.20 

95.60 

2.105 

2.127 

1.713 

1980-81 

200.16 

209.56 

95.51 

2.030 

2.051 

1.651 

1981-82 

222.14 

219.51 

101.20 

2.213 

2.209 

1.769 

1982-83 

236.55 

250.54 

94.42 

2.407 

2.439 

1.953 

1983-84 

302.11 

280.88 

107.56 

2.953 

2.909 

2.269 

1984-85 

309.51 

284.41 

108.83 

3.014 

2.957 

2.305 

1985-86 

399.03 

374.44 

106.57 

3.912 

3.854 

2.925 

Trend 

8.528* 

7.615* 

0.848 

8.242* 

7.983* 

6.477* 

Growth 

(5.477) 

(4.886) 

(2.129) 

(5.334) 

(5.117) 

(5.320) 

Rate 









Table 

- 5. 2(B). 3 






Category - III 




Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

95.96 

95.05 

100.95 

0.956 

0.956 

0.955 

1976-77 

98.75 

90.93 

108.59 

0.955 

0.957 

0.957 

1977-78 

104.98 

97.78 

107.36 

1.021 

1.021 

1.020 

1978-79 

131.91 

121.56 

108.52 

1.277 

1.279 

1.248 

1979-80 

136.70 

118.22 

115.64 

1.288 

1.281 

1.254 

1980-81 

128.22 

111.55 

114.95 

1.212 

1.205 

1.177 

1981-82 

118.72 

97.24 

122.09 

1.093 

1.086 

1.058 

1982-83 

126.24 

105.22 

119.98 

1.171 ■ 

1.162 

1.130 

1983-84 

137.73 

109.94 

125., 28 

1.254 

1.249 

1.210 

1984-86 

128.34 

86.37 

148.60 

1.079 

1.073 

1.046 

1985-86 

149.11 

96.62 

154.32 

1.230 

1.231 

1.187 

Trend 

3.616* 

-0.095 

3.615* 

1.917** 

1.861** 

1.515 

Growth 

(4.869) 

(0.104) 

(8.410) 

(2.411) 

(2.347) 

(2.024) 

Rate 
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Table - 5.2 (B).4 
Category - IV 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.00 

100.00 

100.00 

1.000 

1.000 

1.000 

1975-76 

112.49 

107.96 

104.20 

1.113 

1.115 

1.110 

1976-77 

108.81 

111.24 

97.82 

1.094 

1.088 

1.089 

1977-78 

122.29 

128.81 

94.94 

1.238 

1.233 

1.228 

1978-79 

121.70 

110.72 

109.92 

1.188 

1.143 

1.155 

1979-80 

112.04 

97.13 

115.35 

1.080 

1.034 

1.045 

1980-81 

94.72 

96.77 

97.89 

0.952 

0.904 

0.903 

1981-82 

99.26 

97.69 

101.61 

0.989 

0.941 

0.939 

1982-83 

146.31 

119.85 

122.09 

1.386 

1.354 

1.264 

1983-84 

168.83 

106.43 

158.64 

1.475 

1.445 

1.352 

1984-85 

189.02 

103.09 

183.36 

1.568 

1.556 

1.447 

1985-86 

197.99 

98.27 

201.48 

1.584 

1.582 

1.470 

Trend 

5.524* 

-0.578 

6.137* 

3.603** 

3.480** 

2.667** 

Growth 

(3.685) 

(0.750) 

(4.530) 

(3.124) 

(2.669) 

(2.312) 

Rate 







Source : 

AS I Reports 

: Various Issues. 




Note : 

Figures in parentheses are t values of the 

estimates. 


* 

Significant 

at 1 percent 

level of 

significance. 


** 

Significant 

at 5 percent 

level of 

significance. 
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Appendix Table - 5.3 (A) 

Industry Group-wise Correlation Results. 
Table - 5. 3(A). 1 

Total Manufacturing Sector - U.P. 



V/L 

V/K 

K/L 

V/L 

1.000 

(0.000) 



V/K 

0.528 

(1.965) 

1.000 

(0.000) 


K/L 

0 . 935* 
(8.329) 

0.196 

(0.634) 

1 . 000 
(0.000) 


Table - 5.3 (A) 

. 2 


Manufacture of Food 

Products 


V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.946599* 

(9.284361) 

1.000000 

(0.000000) 


K/L 

0.865738* 

(6.469960) 

0.661133** 

(2.786595) 

1.000000 

(0.000000) 

Table - 5. 3 (A). 3 

Manufacture of Sugar, Khandsari and Gur 


V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.147608 1.000000 

(0.471949) (0.000000) 


K/L 

0.888655* -0.313377 1 

-.000000 


(6.128037) (-1.043552) Co. 000000) 


Table - 5. 3(A). 4 

Manufacture of Edible Oil and Vanaapati Ghee 

V/L V/K K/L 

V/L 1.000000 

( 0 . 000000 ) 

V/K 0.579173** 1.000000 

(2.246680) (0.000000) 

K/L 0.706446** -0.153249 1.000000 

(3.156375) (-0.490407) (0.000000) 


Table - 5. 3 (A). 5 

Manufacture of Alcohol, Beverages, Tobacco 
and Tobacco Products 

V/L V/K K/L 

V/L 1.000000 

( 0 . 000000 ) 

V/K 0.685652** 1.000000 

(2.978616) (0.000000) 

K/L 0.614461** -0.145286 1.000000 

(2.462896) (-0.464363) (O.OOOOOO) 


Table - 6.3(A) .6 
Manufacture of Cotton Textiles 



V/L 

V/K 

K/L 

V/L 

1.000000 

Co.oooooo) 



V/K 

0.802303* 

(4.250350) 

1.000000 

(0.000000) 


K/L 

0.160567 

-0.457249 

1 . 000000 


(0.514431 ) (-1.625868) (O.OOOOOOj) 
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Table - 5. 3(A). 7 

Manufacture of Wool, Silk and Synthetic Fibre 




Textiles 



V/L 

V/K 

K/L 

V/L 

1 . 000000 
(0,000000) 



V/K 

0.336678 
{ 1 . 130679) 

1.000000 

(0.000000") 


K/L 

0.753386* 

(3.623011) 

-0,357470 

(-1.210397) 

1 . 000000 
(0.000000) 

Table - 5.3(A). 
Manufacture of Jute, Hemp and 

8 

Mesta Textili 


V/L 

V/K 

K/L 

V/L 

1.000000 
(0.00000 ) 



V/K 

0.360738 

(1.223108) 

1.000000 
( 0.000000) 


K/L 

0.465514 

(1.663295) 

-0.613540** 

(-2.456973) 

1.000000 

(0.000000) 


Table - 6 . 3 ( A) . 5 
Manufacture of Textile 

J 

Products 


V/L 

V/K 

K/L 

V/L 

1.000000 

(o.oooooo) 



V/K 

0.421530 

(1.469976) 

1.000000 

(0.000000) 


K/L 

0.405344 

(1.402166) 

-0.563012 

(-2.154279) 

1.000000 

(0.000000) 
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Table - 5. 3 (A). 10 

Manufacture of Wood and Wood Products 
Furniture and Fixtures 


V/L V/K K/L 

V/L 1.000000 

Co. 000000) 

V/K 0.185640 1.000000 

(0.597429) (0*000000) 

K/L 0.874002* -0.306815 1.000000 

(5.687803) (-1.019402) (O.OOOOOO) 


Table - 5. 3(A). 11 

Manufacture of Paper and Paper Products and 
Printing, Publishing and Allied Industries 



V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

-0.067956 

(-0.215394) 

1.000000 

(0.000000) 


K/L 

0.645957** 

(2.675880) 

-0.793253* 

(-4.119765) 

1.000000 

(0.000000) 

Table - 5. 3(A). 12 

Manufacture of Leather and Leather and 
Products (except Repair) 


V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.665732** 

(2.821299) 

1.000000 

(o.oooooo) 


K/L 

0.563424 
(2.156585) ( 

-0.207241 

-0.669896) 

1.000000 

(o.oooooo) 



Table - 5 . 3(A) . 13 

Manufacture of Rubber, Plastic, Petroleum and 
■ Coal Products 



V/L 

V/K 

K/L 

V/L 

1.000000 
(O. 000000) 



V/K 

0.890883* 

(6.202147) 

1.000000 

(0.000000) 


K/L 

0.395503 

(1.361719) 

-0.044229 
(-0.140002 ) 

1.000000 

(o.oooooo) 

TAble - 5, 3(A). 
Manufacture of Chemicals 

Products 

14 

and Chemical 


V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.730578* 

(3.383412) 

1.000000 

(0.000000) 


K/L 

0.561133 

(2.143776) 

-0.149910 

(-0.479476) 

1.000000 

(0.000000) 

Table - 5, 3(A). 15 

Manufacture of Non-Metallic Mineral Products 


V/L 

V/K 

K/L 

V/L 

O 

o o 
o o 
o o 
o o 
o o 



V/K 

0.148865 

(0.476056) 

1.000000 

(0.000000) 


K/L 

0.736516* 

(3.443228) 

-0.551066 
(-2.088323 ) 

1.000000 

(o.oooooo) 


Table - 5 , 3 (A) , 16 

Basic Metals and Alloys Industries 



V/L 

V/K 

K/L 

V/L 

1 . 000000 
Co.oooooo) 



V/K 

0.970717* 

(12.778190) 

1.000000 

(o.oooooo) 


K/L 

0.538889 

(2.022984) 

0.321598 

(1.074039) 

1.000000 

(0.000000) 


Table - 5.3(A). 

17 


Manufacture of Metal Products and Parts 
(except Machinery and Transport Equipment) 



V/L 

V/K 

K/L 

V/L 

1.000000 

(^0.000000) 



V/K 

0.488935 

(1.772455) 

1.000000 

(o.oooooo) 


K/L 

0.777352* 

(3.907699) 

-0.157347 

(-0.503852) 

1.000000 

Co.oooooo) 

Table - 5.3(A). 18 

Manufacture of Machinery, Machine Tools 
Parts (except Electrical Machinery) 


V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.967502* 

(12.099490) 

1.000000 

(o.oooooo) 


K/L 

0.758405* 

(3.679570) 

0.573036 

(2.211144) 

1.000000 

(o.oooooo) 
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Table - 5.3(A) .19 

Manufacture of Electrical Machinery 
Apparatus, Appliances and Supplies and Parts 


1.000000 

(O. 000000) 

0.986280* 1.000000 

(18.893020) (0.000000) 

-0.192554 -0.340271 1.000000 

(-0.620521) (-1.144315) (O. 000000) 


Table - 5, 3(A). 20 

Manufacture of Transport Equipment and Parts 


1.000000 

( 0 . 000000 ) 

0.502020 1.000000 
(1.835595) (O.OOOOOO) 

0.142262 -0.760653* 1.000000 

(0.454496) (-3.705403) (O. 000000) 

Table - 5. 3(A). 21 
Other Manufacturing Industries 


1.000000 

(O.OOOOOO) 

0.790898* 1.000000 

(4.087010) (O.OOOOOO) 

0.368914 -0.238547 

(1 . 255143) (-0.776777) 


1.000000 

(O.OOOOOO) 

Based on Appendix Table - 5.2(A). 

Figures in parentheses are t value 

the estimates. „ /u . rc 

V/L : Labour productivity; V/K . ce 
and K/L : Capital-labour ratio. 
Significant at 1 percent level of e 
S ignificant at 5 percent level ot £ 


Note 



Appendix 

Table - 5.3 

(B) 


Category-wise 

Correlation 

Results 


Table 

- 5.3 (B).l 



Category - I 



V/L 

V/K 

K/L 

V/L 

1 . 000000 
(0.00000) 



V/K 

0.759983* 
(3.697671 ) 

1.000000 

(0.000000) 


K/L 

0.717949* 
(3.261551 ) 

0.096197 

(0.305618) 

1.000000 

(0.000000) 


Table 

- 5.3 (B).2 



Category - II 



V/L 

V/K 

K/L 

V/L 

1.000000 

(0.000000) 



V/K 

0.987735* 

(20.004470) 

1.000000 

(0.000000) 


K/L 

0.655656** 

(2.745962) 

0.530926 

(1.981238) 

1 . 000000 
(0.000000) 


Table 

- 5.3 (B).3 



Category - III 



V/L 

V/K 

K/L 

V/L 

1 . 000000 
(0.000000) 



V/K 

0.457574 

(1.627331) 

1.000000 

(0.000000) 


K/L 

0.719652* 

(3.277684) 

-0.284988 

(-0.940201) 

1.000000 

(0.000000) 
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Table - 5.3 (B ).4 
Category - iv 


— 

V/L 

V/K 

V/L 

1 . 000000 
0.000000 


V/K 

0.024930 
(0.078861 ) 

1.000000 

0,000000 

K/L 

0.957899* 
(10.550560 ) 

-0.258913 

(-0.847661) 





Source 

Note 


K/L 


i Based on Appendix Table 5.2 (B) 

: Figures in parenthesis are t values 

v/L . labour productivity; V/K ; capital 
productivity and K/L : capital-laLur 

X £1 C X O 4 

* Significant at 1 percent level of 
significance . 

** Significant at 5 percent level of 
significance . 
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Appendix Table - 5.5 

Increased Efficiency to 
iaso-66 (measured in percentage points) 


Countries 


Bate^^ - Contribution of 

(percent) Human 
Resources 


Non-Resi 

dential 

Capital 


Growth due 
to Changes 
in Efficiency 


Argentina 

Brazil 

Ceylon 

Chile 

Colombia 

Egypt 

Ghana 

Greece 

India 

Israel 

Malaya 

Mexico 

Pakistan 

Peru 

Philippines 

South Korea 

Spain 

Taiwan 

Thailand 

Turkey 

Venezuela 

Yugoslavia 


Average 


Source 


A Maddison, 'Economic Progress and Policy in Developing 
Countries', Table 11.11, p. 53 and reprinted in A.P. Thirlwall, 
Growth and Development ; With Special Reference to Developing 
Economies', Third edn., ELBS/ Macmillan, 1983, Table-2.1, p. 77. 
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Appendix Table - 6.1 


Region-wise Indices of Partial Productivities, Capital Intensity 
and Total Factor Productivity: 1974-75 to 1985-86 


Table - 6.1.1 

Uttar Pradesh (Combined) 


Year 


Labour 

Product 

ivity 

Index 

(LPI) 


Capital 

Product 

ivity 

Index 

(KPI) 


Index of 
Capital 
Labour 
Ratio 
(IKLR) 


Kendrick 

Index 

(KI) 


Solow Translog 

Index Index 

(SI) (TI) 


2.145 3.099** 1 

(1.844) (2.343) (1 


5.074** -0.009 

(2.99) (0.010) 


Trend Growth 
Rate 



Table - 6.1.2 


Western Region 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.0 

100.0 

100.0 

1.000 

1.000 

1.000 

1975-76 

83.29 

84.48 

98.58 

0.840 

0.842 

0.825 

1976-77 

86.14 

87.84 

98.07 

0.872 

0.873 

0.855 

1977-78 

87.38 

94.61 

92.35 

0.917 

0.911 

0.895 

1978-79 

86.18 

90.64 

95.08 

0.889 

0.883 

0 . 868 

1979-80 

86.74 

88.00 

98.56 

0.875 

0.871 

0.858 

1980-81 

67.71 

74.32 

91.11 

0.716 

0.712 

0.676 

1981-82 

75.64 

72.46 

104.39 

0.737 

0.751 

0.710 

1982-83 

101.07 

99.85 

101.25 

1,003 

1.014 

0.927 

1983-84 

120.46 

93.91 

128.27 

1.027 

1.065 

0.970 

1984-85 

121.96 

88.68 

137.53 

0.991 

1.035 

0.944 

1985-86 

168.45 

113.36 

148.59 

1.298 

1.382 

1.203 

Trend Growth 4.141** 

0.601 

3.519* 

1.829 

2,359 

1.218 

Rate 

(2.326) 

(0.560) 

(3.728) 

(1.428) 

(1.728) 

(0.952) 




Table - 6.1.3 







Central Region 




Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

.2 

3 

4 

5 

6 

7 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 


100.0 

86.75 

89.10 

106.64 

111.80 

110.55 

86.47 

93.61 

89.56 

114.35 

129.80 

122.81 


Trend Growth 2.114 
Bate (2.003) 


100.0 

100.0 

1.000 

1.000 

1.000 

78.99 

109.81 

0.835 

0.829 

0.830 

85.30 

104.46 

0.876 

0.860 

'^>.863 

102.95 

103.59 

1.052 

1.031 

1,020 

104.23 

107.26 

1.087 

1.064 

1.052 

100.34 

110.18 

1.063 

1.040 

1.030 

82.15 

105.26 

0.847 

0.827 

0.788 

79.29 

118.06 

0.874 

0.879 

0.832 

71.04 

126.07 

0,812 

0.827 

0.786 

78.33 

145.99 

0.968 

1.039 

0.954 

81.99 

158.32 

1.056 

1.156 

1.053 

76.89 

159.73 

0.995 

1.090 

0.992 

-2.086 

4.289* 

0.204 

1.181 

0.168 

(2.225) 

(6.175) 

(0.218) 

(1.161) 

(0.166) 
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Table - 6.1.4 
Eastern Region 


Year 

(LPI) 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 


1974-75 

100.0 

1975-76 

115.19 

1976-77 

119.61 

1977-78 

145.45 

1978-79 

162.57 

1979-80 

185.19 

1980-81 

99.44 

1981-82 

78.63 

1982-83 

200.15 

1983-84 

255.52 

1984-85 

263.59 

1985-86 

395.68 

Trend Growth 

1 9.902* 

Rate 

(3.219) 


100.0 

100.0 

1.000 

1.000 

1.000 

118.41 

97.28 

1.165 

1.163 

1.153 

126.22 

94.77 

1.223 

1.220 

1.210 

144.79 

100.47 

1.452 

1.450 

1.411 

151.29 

107.46 

1.577 

1.565 

1.516 

128.30 

105.36 

1.323 

1.318 

1.250 

106.01 

93.80 

1.021 

1.030 

0.918 

82.51 

95.30 

0.802 

0.810 

0.699 

123.87 

161.58 

1.597 

1.978 

1.230 

127.54 

200.35 

1.808 

2.28 

1.390 

116.63 

226.00 

1.735 

2.192 

1.343 

161.55 

244.93 

2.477 

3.193 

1.822 

0.851 

8.975* 

5.195** 

8.061* 

1.989 

(0.530) 

(4.697) 

(2.328) 

(3.06) 

(0.936) 


Table - 6.1.5 


Hill Region 


Year 

(LPI) - 

(KPI) 

(IKLR) 

(KI) 

(SI) 

(TI) 

1 

2 

3 

4 

5 

6 

7 

1974-75 

100.0 

100,0 

100.0 

1.000 

1.000 

1.000 

1975-76 

131.78 

135.18 

97.48 

1.330 

1.327 

1.286 

1976-77 

230.69 

225.52 

102.29 

2.289 

2.295 

l.SH 

1977-78 

84.94 

137.66 

61.70 

0.981 

1.486 

0.603 

1978-79 

128.75 

111.88 

115.08 

1.223 

1.605 

0.691 

1979-80 

99.18 

95.35 

104.02 

0.978 

1.292 

0.530 

1980-81 

147.58 

144.92 

101.84 

1.466 

1.928 

0.744 

1981-82 

119.36 

114.10 

104.62 

1.175 

1.533 

0.578 

1982-83 

151.28 

134.55 

112.44 

1.450 

1,910 

0.702 

1983-84 

162.02 

136.50 

118.70 

1.521 

2.008 

0.736 

1984-85 

202.50 

141.13 

143.49 

1.757 

2.346 

0.839 

1985-86 

172.66 

110.75 

155.81 

1.443 

1,902 

0.676 

Trend Growth 3.722 

-0.572 

4.319** 

2.092 

4.574** 

-4.935 

Rate 

(1.559) 

(0.291) 

(2.859) 

(0.977) 

(2.596) 

(1.778) 





Year (LPI) (KPI) (IKLR) (KI) (SI) (TI) 


BundelKhand 


1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 

1981- 82 

1982- 83 

1983- 84 

1984- 85 

1985- 86 


100.0 

112.24 

135.40 

147.88 

220.74 

183.33 

174.45 
168.83 
274.30 

239.45 
193.70 
323.82 


100.0 

109.51 

132.23 

71.85 

105.04 
82.26 
83.89 
80.39 

131.34 

122.05 
85.83 

132.20 


100.0 

102.50 

102.40 

205.81 

210.14 

222.87 

207.93 
210.02 
208.85 
196.20 
225.68 

244.94 


1.000 

1.115 

1.324 

1.281 

1.785 

1.411 

1.367 

1.320 

1.962 

1.753 

1.294 

1.919 


1.000 
1.121 
1.353 
1 . 4 1-3 
2.105 
1.739 
1.665 
1.610 
2.618 
2.297 
1.835 
3.044 


1.000 

1.121 

1.353 

1.312 

1.952 

1.562 

1.520 

1.468 

2.386 

2.152 

1.591 

2.626 


4 . 167 * 4 ! 

(2.993) 


6.917* 

(4.483) 


8.231* 

(5.329) 


0.896 

(0.469) 


7.812* 

(4.115) 


Trend Growth 8.777* 
Rate (5,621) 


Source : Based on A.S.I. Reports : Various Issues 


Notes 


Figures in parentheses are t values of the estimates. 
Significant at 1 percent level of significance. 
Significant at 5 percent level of significance. 
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Region 

Wage Rate 

Rate of Return 
on Capital 

Share of Labour 
in Value Added 

1 

2 

3 

4 


Appendix Table - 6.2 

Region-wise Wage Rates, Rates of Return on Capital and Shares of 
Labour in Value Added-Growth Rates : 1974-75 to 1985-86 


Western 

3.19t: 

1.16 

-0.52 


(4.535) 

(0.541 ) 


Central 

3.90* 

-5.78 

3.05 


(5.988) 

(1,517) 


Eastern 

7.03* 

2,38 

-2.76 


(6.346) 

(0,477) 


Hill 

5 . 690* 

-2,177 

5.30 


(3.637) 

(0.473) 


Bundelkhand 

3.90* 

24.87* 

-2.06 


(7.090) 

(3.354) 


U.P. Combined 

4.25* 

0.57 

-0.86 


(6.040) 

(0.240) 



Source : Based on A.S.I. Reports : Various Issues. 

Notes : 1. Cols. 2-3 : Trend growth rates; Col 4: Average 

Annual Growth Rates. 

2. Figures in parentheses are t values of the estimates 
♦ Significant at 1 percent level of significance. 


Appendix - Table 6.3 

wise Estimates of the Ck)bb-Douglas Production Function for Organised Industrial 

1974-75 to 85-86 - Model IV 
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Appendix Table - 6.5 


List of Backward Districts in Uttar Pradesh 


Category - A 

Category - B 

Category - C 

1 . Banda* 

1. 

Ballia 

1. 

Azamgarh 

2. Fatehpur* 

2. 

Basti 

2. 

Badaun 

3. Hamirpur* 

3. 

Faizabad 

3. 

Bahraich 

4. Jalaun* 

4. 

Jhansi 

4. 

Barabanki 

5. Jaunpur* 

5. 

Bae Bareli 

5. 

Bulandshahr 

6. Sultanpur* 

6. 

Lalitpur 

6. 

Deoria 

7. Kanpur (Dehat)* 



7. 

Etah 

8. Almora 



8. 

Etawah 

9. Chamoli* 



9. 

Farrukhabad 

10. Pauri Garhwal* 



10. 

Ghazipur 

11. Tehri Garhwal* 



11. 

Gonda 

12. Uttar Kashi* 



12. 

Hardoi 

13. Pithoragarh 



13. 

Hainpuri 

14. Dehradun 



14. 

Mathura 

15. Nainital 



15. 

Moradabad 




16. 

Pilibhit 




17. 

Pratapgarh 




18. 

Rampur 




19. 

Shahjahanpur 




20. 

Sitapur 




21. 

Unnao 


Source : Government of Uttar Pradesh, Draft Annual Plan, 1987-88, 
Vol.II, p.168. 

Note : 1. * Zero Industry Districts. 

2. Kanpur (Dehat) is excluded from our analysis owing to 
non-availability of data. 


Industrial 

Districts 
Agra (15) 


Aligarh (14) 


Bareilly (8) 

Bijnor (4) 
Badaun (1) 


Appendix Table - 6.6 

Base of Districts in Uttar Pradesh ; 1985-86 
Industries with lij > i 

Manufacture of edible oil and vanaspati ghee 
(7.88); leather and leather and fur products 
(6.30); non-metal lie mineral products (8.51); 
basic metals and alloys industries (2.41); 
machinery, machine tools and parts (except 
electrical) (2.45); other manufacturing 
industries (1.79); repair services (including 
repair of motor, motor cycles and scooter) 
(1.42). 

Manufacture of food products (1.13); edible 
oil and vanaspati ghee (17.89); cotton 
textiles (3.38); paper and paper products and 
printing, publishing and allied industries 
(3.27); non-metallic, mineral products (1.77); 
metal products (except machinery and transport 
equipment) (7.42); transport equipment and 
parts (1.97); repair services (1.95.) , 

Manufacture of food products (2.29); sugar, 
khandsari and gur (1.37). 

Manufacture of sugar, khandsari and gur (4.22), 
Manufacture of sugar, khandsari and gur (1.51). 


Districts 


Bulandshahr 


Etah (1) 


Etawah (2) 


Farrukhabad 


Mainpuri (4) 


Mathura (9) 


Industries with lij > 1 

(10) Manufacture of paper and paper products and 
printing, publishing and allied industries 
(1.57); non-metallic mineral products (2.26); 
basic metals and alloys (1,32); metal products 
(except machinery and transport equipment) 
(1.22); repair services (1.28). 

Manufacture of metal products (except 

machinery and transport equipment) (3.13). 

Manufacture of food products (17.48); 
manufacture of metal products (except 

machinery and transport equipment) (1.44). 

(2) Manufacture of chemicals and chemical products 
(except products of petroleum and coal) (1.24). 

Manufacture of food products (4.99); edible 
oil and vanaspati ghee (6.82); paper and paper 
products and printing, publishing and allied 
industries (1.06); non-metalic mineral 

products (6.67). 

Manufacture of textile products (including 
wearing apparel other than footwear) (1.26); 
basic metals and alloys (2.05); metal products 




Districts Industries with lij > 1 

(except machinery and transport equipment) 
(5.33); other manufacturing industries (1.89). 

Meerut (14) Manufacture of sugar, khandsari and gur 

(1.88); cotton textiles (3.60); rubber, 
plastic, petroleum and coal products (10.79); 
electrical machinery, apparatus, appliance and 
supplies and parts (1,15); other manufacturing 
industries (4.93). 

Ghaziabad (18) Manufacture of cotton textile (2.66); textile 

products (including wearing apparel other 
than footwear) (4.36); wood and wood products, 
furniture and fixtures (7.66); rubber, 
plastic, petroleum and coal products (2.64); 
chemicals and chemical products (1.97); basic 
metals and alloys (2.82); metal products 
(except machinery and transport equipment) 
(2.83); machinery, machine tools and parts 
(except electrical) (3.97); electrical 
machinery, apparatus, appliances and supplies 
and parts (2.89); transport equipment and 
parts (4.31). 

Moradabad (8) Manufacture of sugar, khandsari and gur. 


Industries with lij > 1 



Manufacture of food products (1.38); sugar, 


Pilibhit (2) 


khandsari and gur (4.27) 


Manufacture of paper and paper products, 


Rampur (4) 


printing, publishing and allied industries 


Manufacture of food products (2.14); sugar. 


Saharanpur (3) 


paper 


khandsari and gur (1*38); paper ai 
products, printing, publishing and 
industries (2.05). 


allied 


sugar. 


Manufacture of food products 
khandsari and gur (2.83). 


Shahjahanpur (3) 


Manufacture of leather and leather and fur 
products (1.88). 


Barabanki (2) 


Manufacture of food products (21.37) 


Fatehpur ( 1 ) 


cotton 


Manufacture of food products 


Kanpur (17) 


(3.21); metal products and parts (except 
machinery and transport equipment) (3.49). 

Muzzafarnagar (11) Manufacture of sugar, khandsari and gur 

(3.60); basic metals and alloys (1.66); other 
manufacturing industries (1.75). 


Districts 



Districts 


Industries with lij > 1 


Kheri (2) 


Lucknow (13) 


Rae Bareli (4) 


textiles (13.52); Jute, hemp and mesta 
textiles (8.41); leather and leather and fur 
products (4.08); chemicals and chemical 
products (except products of petroleum and 
coal) (1.48); metal products (except machinery 
and transport equipment) (1.30); manufacture 
of machinery, machine tools and parts (except 
electrical) (1.44); other manufacturing 
industries (2.41); repair services (2.55), 

Manufacture of Sugar, khandsari and gur 
(4.48). 

Manufacture of paper and paper products, 
printing, publishing and allied industries 
(3.55); chemicals and chemical products 
(except products of petroleum and coal) 
(1.42); basic metals and alloys (1,51); 
manufacture of transport equipment and parts 
(7.47); other manufacturing industries (3.11); 
repair services (2.34). 

Manufacture of cotton textiles (6.76); 
electrical machinery, apparatus, appliance and 
supplies and parts (12.64). 



Industries with lij > 1 


Districts 


Manufacture of sugar, khandsari and gur 


Sitapur (4) 


(3.09); edible oil and vanaspati ghee (2.50) 


cotton textiles (1.04) 


Manufacture of wool, silk and synthetic fibre 
textiles (23.06); leather and leather and fur 
products (12.52); basic metals and alloys 


Unnao (5) 


paper 


Allahabad (11) 


and paper products, printing, publishing and 
allied industries (3.34); non-metallic mineral 
products (1.14); basic metals and alloys 
(1.91);' electrical machinery, apparatus, 
appliances and supplies and parts (5.08); 


repair services 


Manufacture of cotton textile (2.85); repair 


Azamgarh (6) 


Manufacture of food products (except sugar, 
khandsari and gur) (9.13). 


Bahraich (1) 


Manufacture of sugar, khandsari 
( 1 . 93 ); rubber, plastic, petrol 
products (4.65). 





Districts 


Industries with lij > 1 


Deoria \l) 


Manufacture of sugar, khandsari and gur 
(4.36). 


Faizahad (3) 


Manufacture of food products (1.66). 


Ghazipur (1) 


Repair services (2.61). 


Gonda (2) 


Manufacture of food products (3.43); sugar, 
khandsari and gur (3.40). 


Gorakhpur (10) Manufacture of wood and wood products, 

furnitures and fixtures (8.10); paper and 
paper products, printing, publishing and 
allied industries (1.5); manufacture of 
chemical and chemical products (3.29); basic 
metals and alloys (2.02); repair services 


Jaunpur (3) 


Mirzapur (4) 


(1.70). 


Manufacture of textile products (including 
wearing apparel other than footwear) (5,21); 
basic metals and alloys (3.60); machinery, 
machine tools and parts (except electrical) 

(6.70). 

Manufacture of textile products (including 
wearing apparel other than footwear) (8.40); 
non-metallic mineral products (3.23). 


% 



Districts 


Industries with lij > 1 


Varanasi (14) 


Manufacture of wood, silk and synthetic fibre 


textiles (27.66); textile products (including 


wearing apparel other than footwear) (6.63); 
paper and paper products, printing, publishing 


and allied industries (1.06); chemical and 


chemical products (except products of 


petroleum and coal) (1.61); machinery, machine 


tools and parts (except electrical) (1.63) 


electrical machinery, apparatus, appliances 


and supplies and parts (1.84) 


other 


manufacturing industries (1.44) 


repair 


services (1.78) 


Almora (1) 


Manufacture of chemicals and chemical products 
(except products of petroleum and coal) (8.04) 


Dehradun (5) 


Manufacture of paper and paper products 


printing, publishing and allied industries 


(2.38); chemical and chemical products (except 


products of petroleum and coal) (13.05) 


electrical machinery, apparatus, appliances 


and supplies and parts (2.01); repair services 


P, Garhwal (1) Manufacture of food products (15.16) 







«. f 


Districts 

■» 

Nainital (7) 


Industries with lij > 1 


Manufacture of food products (2.92); sugar, 
khandsari and gur (1.38); cotton textiles 
(7.46); paper and paper products, printing, 
publishing and allied industries (2.91); 
repair services (3.11). 


Banda (1) 


Manufacture of food products (4.14). 


Source 

Note 


Based on A.S.I. Report ; 1985-86. 

1. Figures in parentheses against the district name 
indictate the total number of industry groups for 
which data is available. 

2. Figures in parentheses against names of industry 

groups are the respective lij’s (location 
quotients) . 
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